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AMERICAN RECORDING TAPE 


(New, in sealed boxes 


4800 feet, 7-inch, Acetate, 1% mil. $3.50 
1200 feet, 7-Inch, Acetate, 1% mil. $2.50 
1200 feet, 7-inch, Mylar, 1¥2 mil $3.00 
1200 feet, S%inch, Acetate, 1 mil... ... $220 
1200 feet, $%-Inch, Mylar, 1 mile wn me oe $2.50 
Postage 10c. 
CASSETTE TAPES 
Type C120 3 in se SEBO 
Type 90 P i $1.20 


New. Postage 10c. 


NEW HEADPHONES AND MIKE 


Phones 8 ohms, Mike 25 ohms 
Price $15.75 


METERS 


MR2P METERS: square, face size 134-l 
‘Wain, res, 99 Ohms, O-1, 0:25, 
0-500" mA. Price $5.00 net 

MA2P METERS: 0-15, 0-30, 30.30 Amps. 
SOM/V). Price $6.50 nett, 

WnaP METERS: 0-15 volt DC, 0:90 volt DC. Price 


MR2P METERS: 0-50, 0.100, 
Price 


100-100, 0-500 uA. 
(Res, 900. ohm: $6.75. 


ETERS: Now. 2,3 In., M/H Den, 
Oss ae a ‘hi. "Ost. OS, G0, "020, 630, 
04100, 0500 mA: Prive $8.35: net. : 


0-15, 0-90, 0-300 volt OC. 
Postage '20c. 
Price $9.50. Postage 


MOGS METERS. RES. 
Price $5.40. nett, 


‘SWR 109 METER; Replacement. 
206. 


Price $6.50 nett. 
size, 24 in, MIM Yin 


Res. +5, 0-80," 0-100, 0°500 
mA, i. Postage ade. 

MAQP METER Faco size 3izin. M/H 2%in, 
Ries. 120 ohms. 0. 0-100, 0-506 
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MR3P METERS: 0:50, 50-50, 0-100, 0-500 uA. Price 
$9.20 nett. Postage 20c. 

MASTER METERS: Now. Model $21. Size 2¥/ 
M/H 2in, G/B "80-50 uA. Plain fe 
$4.00 nett. Postage 20c. 

MASTER METERS: New Model $2 
ize Sin. M/H 2% 
f S30 “nett” Poatag 

MASTER MGTERG:. evi. Model, 282 245 602, 0.10 
volt AC. Face size 3 Bain, 


Price $4.50 nett. Postage 20c. 


GREEN CAP CONDENSERS 
Sizes: 0.001, 0.0022, 0.0033, 0.0047, 0.0056, 
(0.0088, 0.0082 UF, Price 12¢ each. 
Sizes: 0.01, 0.022, 0.033, (0.039, 0.047, 0,056, 0.082 
uF. Price 5c each. 
Sizes: 0.1, 0.22, 0.33, 0.99, 0.47 UF. Price 18e each. 
1 uF, (200v.w.), 2 uF. (200v.w.). Price S8e each. 
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BARGAIN ITEMS 


Mini push-button Switches, new, 45¢ each. 
Belling-Lee Sockets, 40¢ each. 

Belling-Lee Plugs, 45c each. 

Bolling-Lee Line Jolners 48c each. 


Spring-loaded Terminal Posts, yellow, green, red 
‘or black, 5c each. 


3.5 mm. Plugs, 25¢ each. 
25 mm. Plugs, 18¢ each. 

6.6 mm. Plugs, 40c each. 

‘Stereo Plugs, 60c each; Stereo Sockets, Sc each. 
R.C.A. Plugs, 0c each. 

4:pin Speaker Plugs, 22c pair. 

pin Dim. Plugs, 58 each. 

$0239 Sockets, $5c each. 

PL259 Plugs, $1.00 each. 

Ladel Crystal Mike, $1.20 each. 

TV Plug/Socket, 45¢ pair. 

Jabel Crystal Sets Coil, new, 95¢ each. 

Jabel Aligning Tool Kits, set of two, 85c. 

Jebel Aligning Tool Kits, set of 4, $1.30. 

‘Adel Nibbling Tools, $7.50 each. 


Car Radio Speaker Control and volume front and 
ear, $3.00 each. 


Neon Screwdriver, 240 volt, 55¢ each. 

10 poirs S/A Clips, $1.60. 

Ditto with G-inch lead (ideal jumper leads), $1.60. 

3535 3ft. leads, $1.20. 

Jabe! Rotary Switches, $1,20. 1 pole, 12 positions, 
26, 3:3, 4. 

S501 Edéystona.Verlablo ‘Condensers, 80 pF. (no 

shalt), $1.50. 


DISC CERAMIC CONDENSERS 
25 volt working 


Sizes: 0.1, 0.22, 027, 0.33, 0.01, 0.022, 
(0.033, 0.047 uF. Price ite each. 
Size: 0.47 uF, Price 44¢ each. 


BROADCAST BAND TUNER 


Locally made, Model 401 uses @, shielded 2-stage 
LF. Module ‘with a single. transistor mixer-osc. 
An AGC voltage 'is developed and applied to the 
1st LF. stage. High sensitivity is obtained. with 
I &-in. long, 3/B-In. diam. Sensitvit 

> bandwidth: 8 KHz.; supply voltage: 
current: 5 mA.; audio output voltage: 
110? load Impedance: ‘not less than 47K. Complete 
a plastic box with dial. Ready to plug in. Price 
$25.00 nett 


POCKET CRYSTAL RADIO 
‘Type ER22. Set complete. Price $1.50. 
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0.0047, 


A.C. ADAPTOR—BATTERY SAVER 
Type PSS4—240 volts to 6 or 9 volts, 300 mA. $12.50 
Type PS&2—240 volts to 6 or 9 volts, 100 mA. $8.50 

Postage 30c 


C60 CASSETTE TAPES 


Price 80¢ each 


EXTENSION SPEAKERS 


‘Type 1530 Tubular Extension Speakers, 8 ohms, 
pew. Complete with lead and two plugs 2.5 
3.5mm. Price $4.30, Postage 20c. 


TELEPHONE INTER-COM. SETS 


Telephone _Inter-communication | Set with signal 
bulb, two U2 batteries, Ideal for children. Price 
$6.75. Postage 30c. 


EGG INSULATORS 


For your Aerial. fe each. 


VARIABLE CONDENSERS 


Single gang. 10-415 pF, Price $2.20, 


RESISTORS 


Ye watt 8¢ each, 1 watt 10c each. 


VERNIER DIALS 
Ratio 8 to 1 reduction, scale 0-10, 
Type T S01 1% inch diameter 
Type T S02 2 Inch diameter 
Type T 503 3 inch diameter 


LOW PASS FILTERS 
A, “Gebena’” Low Pass Filter will fix T.V.1. Gut- 
off frequency, 30 uation at” 60" MHz. 
better than. negligible. 


$2.00 
on $2.75 


Price $11.50. Postage 10c. 


SOLID STATE STEREO AMPLIFIER 


8 watts rms. per channel. Input for magnetic, 

I and ‘ceramle type microphone. P.V. cart: 

tape recorder Input and’ output, tuner In- 
wreo headphone jack. 


Reduced to $55.00, Postage $1.20, 


FIVE-CORE CABLE 


Sek S/OITS, Ideal for, Intercoms. Telephones, ete. 
New. 100 yd. rolls, $17 (postage 75c), or 20c yd. 


STEREO HEADPHONES 


gly (well, known brand). 
fard stereo plug, 6 ft. 


Price $8.78. Postage Sia 


CRYSTAL CALIBRATOR No. 10 
Nominal, range: 500, Kis. to90 MHz $00 Kis. 
xtal_ and 250" KHz./500 KHz. BFO. Provides 
Gyne ‘cutout in steps, of i Mis. Dial Sivan 


Large 


‘div. 

soiled" approx: 

1) see. intervals, identifies, beat note, Powar ro: 
quirements: 12v. P.. 250 volta at 
$e\mA. “This ia’ a precision instrument. Complete 


with crystal. 


Price $23.50 


RADIO SUPPLIERS 


323 ELIZABETH STREET, MELBOURNE, VIC, 3000 


Phones: 67-7329, 67-4286 


Our Disposals Store at 104 HIGHETT ST., RICHMOND (Phone 42-8136) is 


We sell and recommend Leader Test Equipment, 


and on Saturdays to midday. 


All Mail to be addressed to above address 


open Mondays to Fridays, 10.30 am. to 5.0 p.m. 


ioneer_ Stereo Equipment and Speakers, Hitachi Radio Valves and Transistor 


Radios, Kew Brand Meters, A. & R. Transformers and Transistor Power Supplies, Ducon Condensers, Welwyn Resistors, etc. 
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Barely a day passes but what there 
is a report of some form of pollution 
to be found in the mass news media, 
and as a result there is a growing pub- 
lic awareness of the problem and loud 
cries for action to have the problem 
abated, Generally the pollution is only 
too obvious, being offensive to one or 
more of the senses. Unfortunately var- 
ious forms of pollution have been with 
us for so long that their eradication is 
going to be a long and costly process, 
but at least the methods are known. 
In the meantime, as prevention is 
better than cure, many industries which 
have been responsible for pollution 
have either installed or are in the pro- 
cess of installing the equipment neces- 
sary to remove what they have con- 
tributed to the overall problem. In 
many cases this action has been under- 
taken voluntarily, but by the same 
token, all too many waited until action 
was forced on them by legislation. 


There is still one form of pollution 
which has received little or no public 
attention, indeed I doubt that more 
than five per cent. of the population is 
aware of it. I refer to electrical noise 
with which we, as Amateurs, are only 
too familiar, The sources of origin are 
legion, and well known to most of us, 
although due to our localities we suffer 
to varying degrees. Those near tram 
or train routes have their special prob- 
lems, those on main roads have more 
trouble with auto ignition than those 
in quite back streets. If you live near 
an industrial area, no doubt you are 
plagued by electric welders and other 
industrial equipment, or you may live 
somewhere near high tension lines. Are 
you plagued by dirty insulators? 


How much of this noise are you con- 
tributing to the total or have you sup- 
pressed your household electrical equip- 
ment such as the vacuum cleaner and 
food mixer? How much is radiated 
from your electric drill? True, these 
items should all be suppressed when 
manufactured, but how well has it 
been done? Probably it leaves much 
to be desired, and you have overcome 
your noise problem by yelling at the 
XYL to “turn that damned thing off”. 
Not good engineering practice, nor is it 
conducive to domestic harmony! 


How many of us are troubled by 
spots from t.v. oscillators, and why do 
they invariably fall on our favourite 
operating frequency. 

To remove all the foregoing offend- 
ers is a formidable task and will cer- 
tainly call for strict legislation to 
achieve the maximum results, 

What, if anything, can we do to- 
wards achieving such a massive clean- 
up? We can at least make a start by 
cleaning up our own bands. Intruders 
to our small share of the spectrum are 
a form of pollution—report them to 
your Intruder Watch Co-ordinator, With 
sufficient suitable reports there is every 
chance of having them moved, but no 
reports—no action, 

There are further forms of pollution 
on our bands which can be easily and 
cheaply eradicated, To be specific, I 
refer to the unmodulated carriers and 
carriers modulated only by whistles, 
or the sounds of tools being thrown 
around the work bench. These trans- 
missions are neither necessary nor 
legal, so why not remove them. The 
regulations cover such transmissions 
and you are supposed to know the 
regulations. At least you have a cer- 
tificate to say you do. If your memory 
has failed you, now is a good time to 
do some revision, The handbook costs 
only a few cents, 

There was a time when the vib, 
bands were the preserve of the more 
serious Amateur, and much useful work 
was done there. With the advent of 
large quantities of surplus v.h. equip- 
ment and the subsequent formation of 
the many “nets” the lower v.hf, bands 
have become contaminated by large 
amounts of inane chatter, frequently 
of extremely dubious character, punc- 
tuated with language which would 
have automatically brought a “bluey” 
a few years ago. This pollution does 
nothing to improve the public image 
of the Amateur Service, and the sooner 
it disappears from the bands the better 
for everybody. 

As is the case with most forms of 
pollution, a great amount is created by 
very few, but all suffer equally. Let 
us all, therefore, resolve to do our 
share towards getting our own house 
in order. Perhaps we can then legiti- 
mately complain about what others are 
doing to us. 

—K. E, PINCOTT, VKSAFI 
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HOME STATION ANTENNA FOR 160 METRES 
J. A. ADCOCK,* MLE. (Aust.) VK3ACA 


The basic difference between a 160 metre antenna and an antenna for any 
other band is that the 160 metre antenna is usually much shorter than a 
resonant length and much lower than that desirable for maximum efficiency. 
For these reasons special precautions have to be taken in the design 


PART ONE-INTRODUCTION 


SUMMARY 

The methods, results and conclusions 
given in this article are based on sev- 
eral years of experience on 160 metres. 
The main aim is to examine the basic 
medium frequency antennas shorter 
than resonant length (“T”, “inverted 
L”, sloping antenna and ’ centre-fed 
horizontal), Graphs are given which 
have been derived from standard 
formulae and a number of conclusions 
from assumptions have been made. 
‘These conclusions have been made so 
that interested persons may examine 
them and assess their value in practice. 


The article is aimed particularly at 
showing where horizontal and vertical 
polarisation is advantageous in either 
transmitting or receiving. Many of the 
curves shown could be usefully applied 
to 80 metre antennas. (It should be 
pointed out the author is not en- 
gaged in this type of work profession- 
ally. It is an Amateur article with an 
electrical engineering slant.) 


DEFINITIONS 

The following are definitions of the 
terms used in this article: 

A Short Antenna: In general, an 
antenna with each leg shorter than 
one-eighth wavelength, but in some 
cases shorter than one-quarter wave- 
length. 


A Low Antenna: Height less than 
one-eighth wavelength. 

Radiation Resistance (Rx): In this 
article radiation resistance is taken as 
the part of the effective series resis~ 
tance of the load of the antenna at the 
feed point which produces radiated 
power. 

Radiated power = Ra X T° 

This is not the only way of taking 
it and in some treatments it may be 
the effective resistance at the current 
point or virtual current point of the 
antenna, Also, it could be the effective 
parallel resistance part of the load 
which produces radiated power. 
iia) Ee 
‘Re parallel 


Loss Resistance (Ri): Is the effective 
series resistance part of the load which 
produces loss. 

Power lost = R. x T° 


Radiated power = 


Tetal Resistance: Is the effective 
series resistance of the load. 
R=W+PF 
where W = power delivered to the an- 
antenna. 
R=R. + Re 


(©. Box 108, Preston, Vie., 2072. 
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of the antenna 


Effective Length of the Antenna 
(Ref. 1): The effective length of the 
antenna, used for the purpose of cal- 
culating radiation resistance, is the 
length of an antenna which, if carrying 
a constant current along its whole 
length equal to the current at the feed 
point, would radiate the same power. 
Where the direction of the effective 
antenna is not the same as the actual 
antenna, the component of the actual 
antenna’ is considered. 


Form Factor of the Current Distribu- 
tion (Ref. 1): Is the ratio of effective 
length to actual length of the radiating 
section being considered. 


Surface Wave: Ground wave. The 
term surface wave was adopted in 
preference to ground wave as recom- 
mended in the ARR.L. “Antenna 
Book”. In general, it refers to any part 
of the wave which follows the earth's 
surface. Dividing the wave up into 
direct, indirect and beyond line-of- 
sight are not of great importance, 


Verhea! 


its eificiency is’ very much reduced. 


HORIZONTAL AND VERTICAL 
POLARISATION—GENERAL 

One characteristic of 160 metres is 
that of improved surface wave pro- 
pagation. A vertical antenna will 
produce surface waves whereas a 
horizontal will produce practically no 
surface wave. 

Vertically ‘polarised radiation will 
produce good surface wave coverage 
during the day, whereas at night there 
exists a primary and secondary service 
area with a zone of poor reception in 
between, as described in standard texts 
on broadcast band propagation. 

The horizontal antenna is rarely used 
commercially on medium frequencies, 
but it can produce useful results for 
the Amateur and provide coverage in 
the poor reception zone. 

Radiation patterns in the vertical 
plane of a short vertical and a low short 
horizontal antenna are shown in Fig. 1. 


As can be seen from the diagram, the 
radiation from the vertical is ‘zero 
straight up and rises to maximum 
horizontally, whereas the radiation from 
the horizontal is zero horizontally and 
maximum straight up. 

For a vertical antenna, as far as 
distant radiation is concerned, the very 
low angle radiation is largely absorbed 
by the ground, as shown by the dotted 
line. The shape of the radiation pat- 
terns are brought about by the inter- 
action between the direct wave and the 
reflected wave from the ground. This 
can be considered as an antenna and 
a virtual image of the antenna an equal 
distance below the ground. 


Fig. 2 shows three standard antenna 
arrangements and the well known 
phenomena of how the current in the 
image of the vertical is in phase with 
the current in the antenna, but the 
current in the horizontal is in anti- 
phase with that of the image. This 
fact is most significant, 

The power radiated by a particular 
antenna depends on the effective cur- 
rent and the length of the antenna, If 
the antenna is short, a large current 
must flow in the wire in order to be 
effective and, by R = W + I’, the 
resistance must necessarily ‘be "low. 
Similarly, if a short antenna is close 
to an antenna with current in the 
opposite phase, still more current must 
flow to radiate the same power and its 
radiation resistance will be lower still. 
‘The lower the radiation resistance, the 
greater the proportion of loss. 


ty aaa 
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Fig. 2—Antenna with ground image. 


The resistance of a vertical antenna 
depends upon the radiation resistance 
obtained from calculation plus the 
series loss resistance. The resistance 
of a horizontal antenna depends upon 
the series loss resistance, the induced 
loss from the ground, and the radiation 
resistance, the latter two being greatly 
influenced by the height above the 
ground. For these reasons a low hori- 
zontal antenna is much more influenced 
by the ground proximity than a vertical. 
(Continued on Page 12) 
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WAYNE COMMUNICATION ELECTRONICS 


Catering specially for the Amateur with Components, Receivers, Transmitters, 
Test Equipment. Everything from Resistors to 100 MHz. Frequency Counters 


ALL AT UNBEATABLE PRICES 


@ COLLINS ART13 AUTO-TUNE TRANSMITTER. @ POWER SUPPLIES. 230v. 50 Hz. input, 300v. 


2-18.1 MHz. AM or CW. 813 PA, 2 x 811 100 mA. DC output. Manufactured by A & R. 
Modulators. Complete with all tubes. In good Brand new. $10 each. 
condition. $30 each. Freight forward. 


@ WIRE WOUND RESISTORS. Range: 1.8 to 620 
@ COMPUTER BOARDS. Removed from func- Ghia. Giwathe News Be ’emoh? 

tional equipment. Contain 4 VHF transistors, 

12 high speed switching diodes, 2% metal @ SPECIAL! TRANSFORMERS: Primary 230v. 50 


oxide resistors. $1.50 each. Hz., Secondary 27v. 3 amp. This month only. 
@ CERAMIC 1625 SOCKETS. Suit also 3AP1 $300'eech: 
CRO tube. 15¢ each. All items plus pack and post. 


Come and inspect the full range of equipment and components at 


WAYNE COMMUNICATION ELECTRONICS 


757 GLENFERRIE ROAD, HAWTHORN, VIC., 3122 Phone 81-2818 


BEAM ROTATOR 


EMOTATOR MODEL 1100M 


YOU CAN CONTROL THE DIRECTION OF YOUR BEAM ANTENNA 
FROM YOUR OPERATING POSITION 


The heavy duty model 1100M features rugged cast aluminium construction, 
stainless steel bolts, nuts and washers. Bearing design with 90-ball bearing 
provides high vertical carrying capacity, and resistance to bending pressures due 
to unbalanced weight, wind, etc. Limit switches prevent over-run. Positive brak- 
ing with solenoid operated double plunger, operates when drive paddle is 
released. Steel gears transmit drive from a fractional horse-power motor. 


The 1100M can be mounted on a fixed tubular mast if an additional clamp 
assembly is bolted to the base. Otherwise, the rotator is base mounted on a 
tions of Rotator: flat plate fixed to the top of the mast or tower. Six mounting holes are pro- 

20V. AC, 50/60 Hertz. vided. The antenna boom is supported on a short vertical tube held by the top 
‘Tories 00 GEN cs “an sbconiah.: ApprONE clamp assembly. Clamp assemblies are of sturdy construction and clamp blocks 
Bike “systam: Electie™magnetie double” plunger are reversible for small or large tube within the range 11%” to 214” diameter. 

lookin. U bolts are stainless steel 9 mm. diam. 
VertleaPYosd: Based welght, 500 Kg.: nominal toed, The Indicator-Control Box is attractively finished in grey, with large illum- 
inated meter, indicator lights, power switch, and “Left-fight” controls. Trans- 
jin Control Box. Control Box sizé: 5%" x 8%” x 4”; weight 82 Ibs. 
cable: Seven conductors, 100M with Indicator-Control Box and bottom mast clamp, $165.00. 
Appian. lzeas: halaht, 954 ine hare dlam., 516) fe-t 14100M with Indicator-Control Box [less bottom mast clamp), $148.50. 
Siacanins wn Bris etek %. debe Special 7-conductor Ceble for 100M, 60 cents per yard. 
F All prices include Sales Tax. Freight is extra. 

AUSTRALIAN AGENT: 


BAIL ELECTRONIC SERVICES 60 SHANNON STREET, BOX HILL NORTH, 
VIC., 3129. Telephone 89-2213 
N.S.W. Rep.: STEPHEN KUHL, P.O. Box 56, Mascot, N.S.W., 2020. Telephone: Day 67-1650 (AH 37-5445) 


South Aust. Rep.: FARMERS RADIO PTY. LTD., 257 Angas St., Adelaide, S.A. 5000. Telephone 23-1268 
Western Aust. Rep.: H. R. PRIDE, 26 Lockhart Street, Como, W.A., 6152. Telephone 60-4379 


Mast diameter: 1% to 2¥2 Inches. former is wi 
: PPrOX. 
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Circuits for All-A Simple Method of Drafting” 


Farmers, clerks, shopkeepers and 
anyone else you care to name are 
Amateur Radio operators, but the con- 
verse is not true. Amateurs, in addi- 
tion to being farmers, etc, ‘are Elec- 
tronic and Mechanical Design Engin- 
cers, Repair Servicemen, Mechanics, 
Radio Operators and manufacturers of 
all types of equipment with the ability 
to meet and overcome a variety of 
problems associated with their hobby. 
Normally they are not Draftsmen, but 
why not? Isn’t this just another of the 
various trades an Amateur should have? 

Anything home constructed should 
have a circuit diagram for reference for 
future servicing or to supply a copy to 
another chap in need of just that par- 
ticular piece of apparatus. Addition 
ally, and this is the point of this screed, 
a well drawn diagram supplied separ- 
ately from the text is a great help to 
the editor of this magazine who is 
always in need of articles. 


NECESSARY TOOLS 

What has to be done to acquire a 
modicum of skill in this direction, and 
what tools are necessary to do the job? 
Obviously anything from a ball point 
pen to a proper Indian ink pen and 
stencils will do. 

I would suggest that each Amateur 
should have as part of his shack a 
foolscap pad of 4” squared paper and 
tracing paper for a start (although a 
parchment type lunch wrap paper will 
do for the latter) plus ruler or a piece 
of perspex with a straight edge for 
drawing straight lines. 

Suppose that something has been 
built and modified until it works pro- 
perly, there are most likely working 
sketches scribbled on scraps of paper 
with the appropriate amendments found 
desirable also shown. These have to be 
made presentable. To provide the first 
diagram, sketch by hand the complete 
circuit with soft pencil on the lines of 
the squared paper, leaving plenty of 
room between components for written 
identification of values. No need for 
a ruler or square, the paper takes care 
of spacing, parallel and right angle 
lines. 

While there are people for and 
against showing a loop where one wire 
crosses another, it is simpler and stand- 
ard practice not to use it but draw the 
line straight through. The thing to 
remember with this, is to see that ail 
wires that are connected to one par- 
ticular wire, connect at different points 
so that all’ junctions show as a “T”, 
This is good drawing practice anyway. 
‘These junctions are shown with a dot 
and this method of junctioning is valid 
even if the dot is accidentally omitted. 

Having sketched the circuit, check 
carefully to see that it is the same as 
the original—if one has, or can get, 
someone else to check, so much the 
better because it is so easy to overlook 
something that has been missed in the 
first place. 


* Reprinted from “Break-In,” October 1970. 
+P.0. Box 5, Clayton, Vic., 3168. 
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Now the next part of the job, whether 
it is for an article or for your’ perman- 
ent record, is to make an ink tracing 
(by putting the transparent paper over 
the pencil drawing and tracing in ink 
everything that has been sketched). 
This time a straight edge is used to 
rule the lines. 

To make the job easier I would sug- 
gest investing in a solid clear plastic 
setsquare and drilling or reaming a 
series of different size holes along one 
edge. With a ball point pen and these, 
circles of different diameters can be 
easily drawn. Make the smallest dia- 
meter suitable for junction dots, the 
next for switch contacts. Both in’ con- 
junction will produce a co-ax connec- 
tor. Larges ones would take care of 
the outline of a valve or transistor. 


the pen cannot move further than the 
limits of the slot. Two or more slots 
will give a choice of letter size. 

For reproduction, whether a dyeline, 
blueprint, electrostatic, photo copy or 
line block for printing, use a broad red 
ball point pen as this produces good 
contrast. Never use blue—it does not 
print, Black ball point is such a mix- 
ture of colours that it does not work 
as well as red, 

Of course the ultimate for all draw- 
ing and lettering is Indian ink and here 
I suggest the Indian ink fountain pen, 
a drawing and writing instrument 
which has a hollow steel tube as its 
writing point. There are about four 
makes of these with a variety of dia- 
meters for different thickness lines, A 
good all round size is 0.6 mm in dia- 


is 


; 


coin 


10K 


HOME BREW GUIDE 
& COMMERCIAL PEN 


SHOWING WHAT CAN BE DONE 


By careful use, drawing only part of 
a circle at a time and sliding the square, 
a coil can be drawn. If a little more 
work is undertaken a stencil of a sim- 
plified coil, as in modern practice, can 
be filed out or cut with a jeweller’s 
saw. 

Resistors can be a problem, but the 
simple rectangle (which will also 
double for a condenser) is easily made 
or if a zig-zag type is wanted, I sug- 
gest one or two triangles be cut and 
the square moved longitudinally until 
the resistor is formed. 


LETTERING 

Lettering is another bugbear of the 
non-draftsman, but quite reasonable 
uppercase lettering can be done if a 
Jong slot is sawn in the square and the 
pen worked so that it makes contact 
with the bottom and top of the slot for 
each letter. This keeps all lettering 
even and of the same height because 


RESISTOR 
Q00 AAA 


ae 


STENCIL Turn stencil 
Upside down for other 
case lettering. 


———S— =) 


urencunoeane | CBARREL Oe 

POINT FOR VARIOUS “TRANSPARENT 

‘SIZE LINES OR LETTERS: ‘CAP WITH CLIP 
TOR POLKET 

“TECHNOS” PEN 


PELIKAN. 


meter. Use in place of ball point in the 
home brew stencil and be astounded 
at the professional result. 

Ii one is prepared to spend more 
money, the same pen will fit 3.5 mm. 
and 4.00 mm. high letter stencils, One 
cheap make, “Technos,” gives upper 
case, lower case and numerals on the 
one stencil. There is a secondary use (or 
perhaps primary) of this pen and sten- 
cil, It will make good radio panel 
labels, dial calibrations and goodness 
knows what all to the ingenious Ama- 
teur. 


THE DRAWING 

Coming back to “Amateur Radio” 
drawings, trace all of them on tracing 
paper to'a larger size than you expect 
to see finished in the magazine. Look 
at a copy and see the width of a col- 
umn or two columns and draw roughly 
two or three times the size. Remember 

(Continued on Page 17) 
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Crystals for Carphones—and Other Things 


DAVID RANKIN,* VK3QV 


In the last ten years the ready availability of commercially obsolete v.h-f. 
mobile transceivers has given rise to a new phase of Amateur Radio—the 
use of the a.m. and f.m. net frequencies with the subsequent development 
of v.h.f./u.h.f. Repeaters within the 52, 144 and 432 MHz. Amateur bands. 


One of the elementary requirements 
for the successful operation of this 
type of equipment was that all the 
transmitters and receivers be tuned to 
the same frequency within close limits. 
Simple as it sounds, this was something 
alien to the methods of the v.hf. Ama- 
teur of the 50s and early 1960s. Oper- 
ators usually picked a crystal in the 
8 MHz. range, and whatever frequency 
it multiplied out to within the 6 or 2 
metre band became “their frequency” 
something to be guarded jealously. 
There was seldom any real thought 
given to achieving operation on a pre- 
determined frequency to say within 
0.005%. 


CARPHONES 

‘The appearance of cheap v.h.f. mobile 
transceivers—now usually known as 
“Carphones” after the name used com- 
mercially by one of the leading manu- 
facturers—changed Amateur techniques 
because of the necessity for all units 
to be on the same frequency. With 
these Carphones, the receiver as well 
as the transmitter was crystal locked 
and no trimming controls were provided 
tor the operator. Early thoughts were 
that if the same frequencies were 
required at the antenna, then use the 
same crystal frequencies in all the 
receivers and also the same in all the 
transmitters — surely the frequency 
marked on the crystal holder must be 
right, However, this philosophy was 
not borne out in practice, particularly 
where different model sets were in- 
volved, Some other factors must then 
‘be considered to explain these differ- 
ences, 


CRYSTAL FREQUENCY 

The simplified equivalent circuit of a 
crystal is easily found in such well 
known texts as the R.S.G.B, Handbook* 
or the A.R.R.L, Handbook? Suffice to 
say here that for the case of parallel 
resonance, the frequency of operation 
is dependent upon the total value of 
capacitance appearing across the ter- 
minals of the crystal whilst it is oper- 
ating, In other words, the operating 
frequency depends upon the effective 
‘dynamic capacitance presented to the 
crystal. 

Table 1 shows the variations in fre- 
quency obtained for different values of 
load ‘(effective dynamic) capacitance 
and the corresponding series resonant 
frequency. These figures were taken on 
standard HC6/U plated crystals at 4 
Muz., 10 MHz, and 45 MHz. The first 
two crystals were fundamental types 
—the 45 MHz. was a third overtone. 
The variations measured can only be 


‘1e79 Malvern Road, East Malvern, Vic., 3145. 
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taken as a guide, as the differences may 
be different for crystal units produced 
by other manufacturers. 

Two its worth comment arise 
from consideration of the figures in 
Table 1: 

1. The fundamental crystals meas- 
ured were manufactured to suit a load 
capacitance of 30 pF. Refer to the 
third column of Table 2, The overtone 
crystal measured was manufactured for 
use at series resonance. Whilst none of 
the crystals oscillated precisely at 
nominai frequency (i.e. the required 
frequency on 30 pF.) they are closest 
to nominal with this 30 pF. load condi- 
tion and series resonance, respectively. 


to operate on correct frequency in a 
series resonant circuit unless that cir 
cuit was modified away from the series 
resonant condition. Again, in the case 
of small values of load capacity, the 
strays in the circuit, particularly if 
switching is involved,’ may be greater 
than the load capacity for which the 
crystal is designed. In this case, also, 
the crystal could not be made to oscil- 
late on nominal frequency. Thus, in 
some multi-channel transceivers there 
are smaller values of fixed capacitance 
associated with the crystal oscillator 
than in the corresponding single chan- 
nel model—the rest of the capacitance 
is made up of wiring capacity in the 


Measured Frequency — KHz. 


Circuit 


Nominal Nominal Nominal 
Healing 4055.556 KHz. 10,285.71 KHz. 45,228.0 KHz. 
10 pF. 056.976 KHz. 10,289.31 KHz. 45,231.12 KHz. 
20 4056094, 10,287.10 ,, 45,229.73, 
23 ,, 4055.556 not measured not measured 
298 not measured 10,285.71 KHz. not measured 
SD is 4055.526 KHz. 10,285.69 ,, 45,229.28 KHz. 
4 4055.199 _,, 10,284.90, 45,229.02 ,, 
50 4054988, 10,284.38 ,, 45,228.90 ,, 
oo . 4054.838 ,, 10,284.02 ,, 45,228.74, 
100 4054518 10,283.25, not measured 
Series Resonance 4053.960 ,, 10,281.91 45,228.22, 


has an adjust 
2. The 10 Mi 


‘The degree by which they vary from 
nominal frequency when terminated 
into the correct circuit condition is part 
of the adjustment tolerance and the 
total amount of this permitted varia- 
tion is usually quoted as a plus or minus 
so much percentage. Alternatively, a 
“parts per million” or a “Hz. per MHz.” 
figure can be used. The “parts per 
million” phrase is frequently abbre- 
viated to ppm. Table 3 gives some 
commonly accepted figures used for 
adjustment tolerances and states the 
fairly simple relationship between the 
three methods of quoting tolerance. 

2. The variation in frequency be- 
tween extreme values of load capaci- 
tance is so great that in the usual 
oscillator circiut, it becomes imprac- 
tical to accommodate the changes re- 
quired in load. Table 2 shows the 
frequency deviation from nominal for 
a typical 4 MHz. HC6/U plated crystal, 
and since the unit has been calibrated 
for a 30 pF. load, it could not be made 


jations in frequency of HC-6/U style crystal units (plated) due to changes In circuit loading. 
~ AL 90, PF cltcult fond, the Mls. crystal i, 30H low of nominal frequency. Thus, the crystal 


leads to the switch, and capacity in the 
switch itself. This ‘approach of reduced 
fixed capacitors ensures that the crys- 
tals suitable for operation in the muiti- 
channel models are also satisfactory in 
the single-channel versions. 


ADJUSTMENT TOLERANCE 

In effect, the adjustment tolerance is 
an allowance given to a manufacturer 
who cannot be expected to produce 
devices that are “spot on”. Resistors, 
capacitors, coils, etc. all have toler- 
ances associated with their nominal 
values, and so also must crystals, How- 
ever, in the case of a crystal unit, the 
user can do something about the situa- 
tion. The nominal frequency can be 
produced by an appropriate value of 
lcad capacitance. Some thought given 
to the figures in Table 1 should make 
this clear. At some value of capaci- 
tance between 29 and 30 pF., both the 
4 MHz. and 10 MHz. crystals oscillate 
on nominal frequency. In practice, 
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then if a small trimmer is wired into 
the oscilaltor circuit, the load can be 
varied up or down, so that output on 
the precise nominal frequency can be 
achieved. 


LOAD CAPACITANCE 


Experience has shown that the best 
compromise for load capacitance for 
fundamental crystals is 30 pF. for fre- 
quencies up to 10 or 12 MHz. Initially, 
the U.S.A: adopted a value of 32 pF. 
which is somewhat academic, but the 
latest issues of the U.S. MIL ‘specifica- 
tions have changed to the 30 pF. value. 


the oscillator erystals for modern _ss.b. 
receivers of the Collins, Yaesu or Drake 
class where frequency readout to 1 
KHz. is available. A third case where 
precision in specification is required is 
where v.hf./uhf. crystal-locked con- 
verters are used in conjunction with 
such receivers. 


S.S.B. Receivers 

To achieve 1 KHz. readout economic- 
ally on a number of Amateur bands, 
modern s.s.b. receivers are of the double 
(at least) conversion superhet. design, 
where the first local oscillator is crystal 


Cireult Measured Deviation from Nominal Frequency 
Loading Frequency At 4055.556 KHz. At 146 MHz. 
4056.976 KHz. + 1420 Hz. + 51.4 KHz. 
4056.094 + 538 ,, +194 
4055.556 nil nil 
4055526, — 30Hz. — 14 KHz. 
4055.199 ,, — 37. —129 , 
4054988, — 568 ,, — 25 . 
4054838, — 718, — 239 , 
4054518 ,, — 1038 ,, —374 
Series Resonance 4053.960 _,, — 1596, — 575 


Table 2.—An illustration of the degree of deviation from nominal 


with varying 


id capacitances, The figures are taken for the 4 MHz. crystal given in Tabi 


of HC-/U style plated crystal 


Note particularly how varlations are emphasised at serial frequency (146.0 MHz.) 
. YY Rowson any ‘error ia multiplied. 26° times. 


‘Thus, it is reasonable to expect that 
most Carphones with unmodified crys- 
tal’ oscillators. require fundamental 
crystals calibrated for 30 pF. operation. 
This is true for equipment such as the 
A.W.A, MR6 and MR1O series and early 
Vinten’ equipment, but is not true for 
the Pye “Victor”, “Premier” or “Over- 
land” series. In these latter equipments, 
even the transmitter crystals need to 
be calibrated for series resonant opera- 
tion; the receiver crystals are of the 
overtone type and require series reson- 
ance calibration, which is the recom- 
mended condition for overtone units, 


3. Reference to Tables 1 and 2 will 
show that “30 pF.” crystals will be no- 
where near the required frequency if 
operated at series resonance in a “Vic~ 
tor,” for example, and particularly after 
an’18 or 36 times multiplication, the 
aerial frequency can be tens of kilo- 
hertz away from the proper channel. 


Other manufacturers have used load 
capacitance values of 20 pF, 25 pF. and 
even 40 pF. and here the situation may 
not be so serious. “30 pF. crystals” 
won't be quite so far off frequency and 
it may even be possible to pad them to 
frequency by modifying the oscillator— 
a most unrewarding and frustrating 
task in most instances, however. The 
main point, then, is that it behoves the 
user to make sure that he has crystals 
to suit his equipment. If, however, the 
crystals don't come out on the required 
frequency, then before mentally or 
otherwise’ abusing the manufacturer, 
the user should check out his speci- 
fications and see that he has ordered 
the correct capacitive load. 


OTHER THINGS 
Another area where the need to be 
precise about crystal load conditions is 
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locked and the second local oscillator 
is tunable. If the various crystals used 
for the different bands in the first oscil- 
lator are not specified precisely, the dial 
calibration will not hold from’ band to 
band. 

‘These receivers usually have mov- 
able pointers—fidicuaries—or some sim- 
ilar scheme to take up small differences 
of the order of 1 or 2 KHz. that will 
occur from band to band because of 
the adjustment tolerances on the in- 
dividual crystals. If the crystals are not 
specified precisely, the differences from 
band to band may be beyond the cor- 
rective range of the fidicuary, in which 
case one of the main assets of the 
receiver is lost. On the other hand, if 
trimming facilities are provided, the 
adjustment tolerances may be tuned 
out, and then the dial calibration can 
be'made to hold from band to band 
within 100 or 200 Hz. at least. 

For the real enthusiast, there is noth- 
ing like switching on ‘the 100 KHz, 
calibrator and the b-f.o. and tuning zero 
beat on one of the 100 KHz. marker 
signals, and then “clunking” the band 
switch’ from one band to another, and 


finding zero beat being maintained on 
all bands. What joy! 


V.HF./U.ILF. Converters 

With the main receiver thus aligned, 
it should also become a joy to operate 
it as a vhf/uhf. tunable if. Any 
modern converter worthy of the name 
is erystal locked, and thus the frequency 
of this locking crystal becomes import- 
ant if the main receiver dial is to 
become in turn direct reading on the 
vhf. or u.hf. band concerned. A fairly 
simple way to check the converter 
crystal is as follows, and let us take 
simple examples to ‘illustrate the ap- 
proach. 

Consider a 6 metre converter that 
has an if. of 6 to 8 MHz., ie. 52.000 
MHz. is to come up on 6.000 MHz. on 
the receiver dial. Choose a marker 
signal such that a harmonic will appear 
on both 6.000 and 52.000 MHz. exactl 
In the interests of a strong a harmonic 
as possible at the higher frequency, use 
the highest possible marker frequency. 
For the 6 metre converter, 2.000 MHz, 
is the highest possible figure that will 
divide evenly into both 6.000 and 52.000 
MHz, Ensure that the receiver cali- 
bration is correct at 6.000 MHz. in the 
normal way (WWV, in-built calibrator, 
etc.), and then zero’ beat the third har- 
monic of 2.000 MHz. marker to the 
corrected 6.000 MHz. calibration. Hav- 
ing ensured that the 2.000 MHz. fre- 
quency is correct (within +100 Hz. 
should be easily achieved), switch off 
the receiver calibrator and put the 
v-ht./u.hf. converter into operation 
and look for the 26th harmonic of 2.000 
MHz. marker. Provided that the levels 
of the third harmonic into the main 
receiver and the 26th harmonic into the 
converter are adjusted appropriately, a 
beat note may be observed between 
these two signals at 6.000 MHz. on the 
dial. This, of course, is on the assump- 
tion that the converter crystal is oscil- 
lating close to its nominal frequency. 
In some cases this crystal may be 
far off frequency that two distinct sig: 
nals are heard around 6.000 MHz. The 
difference between the two signals will 
be caused by the converter crystal be- 
ing off nominal frequency, and thus 
trimming it should bring the two sig- 
nals into zero beat, provided, of course, 
that the converter crystal’ has been 
specified to suit the oscillator circuit in 
use. Once zero beat has been achieved 
the 6.000 MHz. dial calibration becomes 
52,000 MHz. as far as the overall re- 
ceiver system is concerned. 

Other examples are given in Table 4. 
Some thought on the subject will show 
that since all the popular v.h.f./u, 


Percentage Lae pes Hz. per Actual Variation at 

% PPM MHz. 52 MHz. 146 MHz. 
+ 0.01 + 100 = 100 52 KHz. cb 14.6 KHz. 
+ 0.005 + 50 + 50 +26, #73 
+ 0.0015 + 15 + 15 + 780 Hz. + 249 ,, 
0.001 + 10 + 10 + 520, + 146 ,, 
+ 0.0005 + 5 aaa 260 ,, st 730 Hz. 

Table 3—A 


i 


8 on the frequency 
and 144 MHz. id 


‘Actual variation (in Hz.) equals actual frequency (in MHz.) multiplied by p.p.m. 
‘Actual variation (in KHz.) equals actual frequency (in MHz.) multiplied by (p.p.m. divided by 1,000). 
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bands start with even number frequen- 
cies, then, provided the chosen if. 
begins with an even number, a 2.000 
MHz. marker signal would always pro- 
vide the correct harmonics. 


The principal problem arising with 
this scheme is the relative strengths 
of the marker signal at the if. and the 
vhf/ubf. The widely differing order 
ot harmonics will have widely differ 
ing signal strengths—the higher the 
order of the harmonic, the weaker it 
will be—and thus, in practice, some 
method of enhancing a particular har- 
monic may be required. Otherwise, the 


CONCLUSION 
Where optimum performance of Car- 
phones is required, or the full poten- 
tial of direct frequency readout on 
modern hf. and v.hf/uht. receiving 
systems is to be realised, then careful 
attention must be paid to’ the specifica- 
tions for the frequency determining 
crystals. Oscillator circuits in such 
equipment should not be modified un- 
Jess the user is fully aware of all the 
implications such ‘modifications may 
have. Where the circuits are standard, 
reference to the manufacturers’ hand- 
book should help the user to fully 


receiver comes equipped with digital 
readout of frequency. The resolution 
will be mainly limited by the number 
of readout tubes and gating times used, 
but fine resolution will be useless with- 
out corresponding accuracy—the fre- 
quency accuracy of the crystals in the 
system. Thus, the requirement for care 
in the specification of the operating 
conditions for the crystal looks like 
it is with us to stay, and in fact the 
degree of precision ‘will increase as 
more exotic devices become available. 
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Table 4.—Exomples of 
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frequency sultable tor zerol 
‘are to |liustrate this point and are not necessarily recommendoc 


Vhf/uhs. converter to assure direct fr 
id as good 


fon the tunable i.f, Note that 


recelver practice, 
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% FLDX-400 TRANSMITTER, FRDX-400 RECEIVER, FL-2000B LINEAR AMP. 
* FT-200, FTDX-400, FIDX-560, FT-101 TRANSCEIVERS 
x FIV-650 6M. TRANSVERTER, FT-2F 2M. FM TRANSCEIVER 
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Accessories: HY-GAIN (U.S.A.) H.F. and V.H.F. Antennas, Mobile Whips and Fittings, Beam Rotators, 
S.W.R. Meters, Johnson Matchbox Antenna Couplers, Low-Pass Filters, Co-ax. Cable, Co- 
ax. Connectors, Co-ax. Switches, PTT and Desk Microphones, Acitron universal type 12V. 
D.C. Mobile Power Supply, Electronic Keyers, Speech Compressors, 24-Hour Digital 
Clocks, Heathkit Amateur Equipment, Yaesu Valves and Spares, etc. 
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South Aust. Rep.: FARMERS RADIO PTY. LTD. 257 Angas St., Adelaide, S.A., 5000. 
Western Aust. Rep.: H. R. PRIDE, 26 Lockhart Street, Como, W.A., 6152. 
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Telephone 89-2213 
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AMPLITUDE MODULATION 


LECTURE No. 12 


When considering material for a lec- 
ture on Amplitude Modulation the 
following article from the “Aerovox 
Research Worker,” Vol. 14, No. 6, was 
examined and found to be so fiuently 
written that it is reproduced in full 
with permission of the Aerovox Cor- 
poration, U.S.A. 

Note should be made that the word 
“tube” is used in the text for vacuum- 
tube or valve. 

Additional material is by the lec- 
turer. 

‘The three common methods of super- 
imposing an audio-frequency component 
upon a radio-frequency carrier wave 
are termed frequency medulation, phase 
modulation, and amplitude modulation. 
Radio telephony and some forms of tone 
telegraphy are made possible by modu- 
lation processes. 

In amplitude modulation, the carrier 
frequency is maintained constant while 
the carrier amplitude is varied at the 
audio rate, Neither frequency nor phase 
is more ‘than slightly disturbed in 
efficiently operated systems, 

Amplitude modulation is widely used 
[in broadcasting]. Each of the standard 
broadcast stations and a few of the 
radio telephone communication stations 
now in operation employ this method. 
Moreover, amplitude-modulated signal 
generators are used to align and test 
several million of the receivers in cur- 
rent use, 

The appearance of an amplitude 
modulated carrier is shown in Fig. 1. 
‘This illustration shows the carrier volt- 
age or current wave before and after 
application of the modulating compon- 
ent, 

It is seen that both carrier and audio 
voltages are alternating components of 
widely different frequency. When the 
two are combined in the process of 
amplitude modulation, the amplitudes 


‘AUDIO FREQUENCY 


RADIO FREQUENCY 


AMPLITUDE-MODULATED R.F. 
Fig. 1. 
"6 Adrian Street, Colac, Vie., 2250. 
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tures by C. A. Cullinan, VK3AXU, 
at Broadcast Station 3CS for stud- 
| ents studying for a P.M.G. Radio 


Operator's Certificate. 
ee | 


© Continuing the series of lec- ‘ 
| 


of successive positive and negative car- 
rier peaks are altered in accordance, 
so that the “moulded” carrier traces 
out an envelope corresponding to the 
frequency and relative voltage of the 
audio component. The relationship of 
carrier and modulating voltages or 
currents and frequencies of these com- 
ponents is shown in Fig. 2, A radio- 
frequency carrier before modulation is 
shown in Fig. 2A, the modulating volt- 
age wave in 2B and the completely 
modulated carrier in 2C. 

In order to combine the audio and 
carrier components in the modulation 
process, the alternating af. voltage is 
actually superimposed upon one of the 
dic. operating voltages of the rf. am- 
plifier or oscillator, generally the plate 
or grid voltage. Accordingly, the a.c. 
and d.c. voltages add on one half-cycle 
of audio voltage and buck on the other 
half-cycle. This results in an increase 
in the normal dc. voltage in the first 
instance and a reduction in the second 
case. 

In consequence of this action, a 
variable dc. voltage is applied to ‘one 
of the rf. tube electrodes, and the rf. 
carrier voltage and current will be 
varied at the same rate. For complete 
modulation, as depicted by Fig. 2, the 
carrier amplitude is increased, through- 
out the modulation envelope, to a 
maximum value equal to twice the 
unmodulated carrier amplitude and 
reduced to a minimum value of zero. 
In the conventional system operating 
ideally, both positive and negative car- 
rier peaks are affected by the same 
amount, and the carrier frequency and 
phase remain unaltered. 

In Fig. 2C, C is the unmodulated 
carrier amplitude and M the amplitude 
of the modulating voltage. The dia- 
gram shows the condition of complete 
modulation, ie. M = C, and K = 2C. 
From the relationship shown, it is 
evident that lower values of M than 
that shown would fail to raise the 
carrier amplitude to an instantaneous 
value of twice its unmodulated value 
on positive peaks of modulating volt- 
age, or to reduce it entirely to zero on 
negative peaks of modulating voltage. 
Similarly, higher values of M would 
Taise amplitude C to a level more than 
twice its unmodulated value while 
completely cutting off the carrier for 
brief intervals during the negative 
modulation swing. The carrier would 
disappear completely at the zero line, 
the negative modulation peaks being 
lost, Consequently, the dimension D is 
useful for indicating the extent of the 
process, or modulation depth. 


C. A. CULLINAN,” VK3AXU 


‘The degree of modulation is useful 
information. The effective value of 
amplitude modulated current increases 
with modulation depth. In practice, 
the depth of modulation is determined 
conveniently from the ratio of mod- 
ulated to unmodulated carrier ampli- 
tudes. This ratio is known as the 
modulation factor. 


From the diagram of Fig. 2, the 
modulation factor may be expressed 
as M/C. However, when measurements 
are made of successive modulated and 
unmodulated amplitudes, as with an 
oscilloscope, it is more ‘convenient to 
measure each of these amplitudes with 
reference to the zero line rather than 
with respect to each other. This is 
because the original carrier amplitude 
disappears from the screen (or meter 
scale) during modulation, When meas- 
urements are made from zero, M_ is 
equal to the difference between the 
modulated and unmodulated carrier 
amplitudes, and the equation for 
modulation factor becomes; 


Modulation Factor =X—=C (1) 


MODULATION ENVELOPE 
POSITIVE MOD. PEAK. NEGATIVE MON, PEAK 


AF. COMPONENT 


® wWh—— 


R.F.COMPONENT 
Fig. 2. 


These amplitude values are deter- 
mined by means of a peak-reading 
vacuum-tube voltmeter connected across 
an appropriate tuned circuit, resonant 
to the carrier frequency, or ‘they may 
be taken directly from’ an oscilloscope 
screen in any desirable linear units of 
measurement, 


In complete modulation, the modu- 
lation factor is 1.0. This follows from 
the requirement that the completely 
modulated carrier amplitude be exactly 
twice its unmodulated value, its ratio 
being unity. The percentage of modu- 
lation, common. term for expressing 
modulation depth, may be obtained by 
multiplying the modulation factor by 
100: 


% Modulation =2 ZL 10 @) 
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Whats 16 and 
versatile all over? 


16 hand picked 
high performance 
transistors- 
from the largest range 
available in Australia 


Fairchild MAY 


@ Versatility of application @ Availal ® Wide range @ Data @ Lower Prices 
(lower still when purchased in kit-form)—all hand selected from the largest range 
of Epoxy/Plastic transistors available in Australia. 


N.P.N. Products 2N3693 conor runes Low Noise R.F. Amp. 
2N3563__-R.F. Amp. and High Speed Switch SE5001 R.F./LF-A.G.C. Amp. 
2N3564 Low Nokes Widelend Re ‘Amp. SE5030A Low Capacitance Video I.F. Amp. 
2N3565 High Gain Audio Amp. P.N.P. Products 
BC208 High Gain Audio Amp. r 2N3638 High Current Switch 
2N3566 High Gain High Current Audio Amp. 2N3638A General Purpose Audio Amp. and High 
2N3568 General Purpose High Voltage Current Switch 

High Current Amp. and Switch 2N4354 Low Level Low Noise Amp. and High 
2N3643. General Purpose Amp. and Current Switch 

High Current Switch 2N4258 = Ultra High Speed Switch 
2N3646 High Speed Saturated Switch 2N4121.-R.F. Amp. and High Speed Switch 


Fo225, 


Sjney_ io Tse Aaslaise GTS Aoctond, Baan 
share Sea an ech Acs Sree. oy Bun Ace PATROLS On Reed 
Seale eel onee Slatin, Seer Gaede Broz Woon vee 
ace Dowo encom, By ig, Ges, Poombedcs Scena +, Ce, KaaNeRNNR CROYDON, Victoria, 3188 


1900," Adelaide 
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Several degrees of modulation depth 
are shown in Fig. 3. Fig. 3A_corres- 
ponds to complete, or 100% modulation, 
Fig. 3B to incomplete (approximately 
50%) modulation, and Fig. 3C to over- 
modulation (somewhat greater than 
100%). Note from these voltage or 
current curves that the maximum and 
minimum modulated amplitudes are 
equal respectively to twice the unmodu- 
lated value and zero for 100% modula- 
tion, less than twice carrier and higher 
than zero for incomplete modulation, 
and greater than twice carrier for over- 
modulation. Observe also that by- 
products of overmodulation are the 
cut-off periods along the zero line. 

Tn a completely modulated transmit- 
ter, the instantaneous antenna current 
or voltage is raised to twice its normal 
value by positive modulation peaks and 
decreased to zero by negative modula- 
tion peaks, The antenna resistance 
remains constant as long as the carrier 
frequency is not shifted; so the power 
in the modulated wave is directly 
proportional to the square of the 
modulated carrier voltage or current 
P= R = FR). In any carrier 
that is modulated 100% by the ampli- 
tude method, the instantaneous peak 
power is therefore four times the un- 
modulated carrier power. The com- 
pletely modulated amplifier or oscillator 
must be capable of supplying this 
increased peak power output. 


® 


COMPLETE MODULATION 


INCOMPLETE MODULATION 


‘OVERMOOULATION 
Fig. 3. 


ADVANTAGES OF 
COMPLETE MODULATION 

The audio-frequency voltage and 
power delivered by the detector in a 
radio receiver is proportional to the 
amplitude of the modulating voltage. 
This voltage is equivalent in magni- 
tude and frequency to the modulation 
envelope. In order to obtain the larg- 
est undistorted detector output for a 
given carrier, the largest permissible 
af. voltage must be employed in the 
modulation process which is another 
way of stating that the highest per- 
missible values of modulation depth, 
modulation factor, or modulation per- 
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centage give the highest undistorted 
detector output levels. 

100% modulation is the maximum 
permissible depth which may be ap- 
plied to any carrier wave, since this 
percentage allows the carrier amplitude 
fo be swung between zero and twice 
its normal value, the maximum safe 
limits. Higher percentages of modula- 
tion have already been shown to intro- 
duce cut-off periods (Fig. 3C), which 
because of the high damping they 
introduce, cause broad tuning. Fre- 
quency distortion, resulting from_loss 
of the negative’ modulating voltage 
peaks and deviation of the carrier fre- 
quency during modulation, are also 
by-products of excessive ‘modulation 
depth. 

Complete modulation of a transmitter 
reduces heterodyne interference at 
distant points, improves the signal 
strength (and ‘signal-to-noise ratio) in 
receivers in the service area, and affords 
a better increase in the station's service 
area than might be gained by reason- 
able increases in the transmitter carrier 
power. An audio increase of only 3 db., 
for example, is equivalent to doubling 
the carrier ‘power. 100% modulation 
makes the most effective use of a carrier 
in the most economical manner. 


SIDEBAND GENERATION 

One of the by-products of normal 
amplitude modulation is the heterodyne 
effect between the a.f. and r.f. compon- 
ents. As is the case when any two 
frequencies are combined, two beat 
notes are set up by the’ modulation 
process, due to interaction of carrier 
and modulating voltages. One of these 
beats is equal to the sum of the two 
frequencies, and the other to their 
difference. " Consequently, two radio 
trequencies other than the transmitter 
or oscillator carrier are generated by 
the modulation process; one being 
equal to the carrier plus the modula- 
ting frequency—the other to the carrier 
minus the modulating frequency. These 
are the well known side frequencies, 
lying one above and one below the 
carrier, which set the limits of the 
side bands, The intelligence is con- 
veyed by these side bands. 


Su 


Fig. 4. 


‘The initial phases of carrier, upper 
side frequency, and lower side fre- 
quency are 0, —90, and +490 degrees. 
These phase ‘relationships are repre- 
sented vectorially in Fig. 4, where the 
components are either peak’ or effective 
carrier voltage and side-frequency 
voltages. Sx and S: are the upper and 
lower side-frequency voltages, respec- 
tively, while C is the carrier voltage. 
With ‘respect to the carrier vector, C, 
Se rotates counter-clockwise, while S:. 
rotates clockwise. At maximum modu- 
Jated amplitude, the side-frequency 


vectors are in phase with the carrier 
vector; at minimum modulated ampli- 
tude, 180° out of phase. With respect 
to the magnitudes of the side-frequency 
voltages or currents, the modulation 
percentage is: 


% Modulation = Set & 100 (3) 

The channel width of an amplitude 
modulated emission is fixed by the 
separation of the upper and lower side 
frequencies and is the total width of 
the side bands so delineated, The 
channel width is thus twice the fre- 
quency of the modulating voltage. 
When the latter contains several fre- 
quencies, as in speech or music modu- 
lation, the highest modulating frequency 
in the complex group determines the 
maximum side band width, 


AMPLITUDE MODULATION 
CIRCUITS 


Fig. 5 shows various circuits for 
amplitude modulation. Fig, 5A and 5B 
are arranged for plate modulation of 
the rf. tube; Fig. 5C for grid-bias 
modulation; Fig. 5D, cathode modula- 
Hon; and Fig. SE, suppressor modula- 
ion. 

Plate modulation may be constant 
current or constant voltage in type. In 
the former case, the modulator de- 
livers audio-frequency power to the 
rf. tube. In the constant voltage system, 
the modulator may be considered 
equivalent to an audio operated resistor 
in series with the dc. plate voltage of 
the rf. tube. 


Heising Modulation 


Fig. 5A is the Heising or constant 
current circuit. In this arrangement, 
d.c. power is supplied to both rf. and 
modulator tubes through the iron-core 
reactor L by the common source Ev, 
The modulator plate current is main- 
tained by the dic. grid voltage of the 
modulator at the same value as the 
rf, tube plate current. 

Variations in the modulator grid 
voltage (produced by excitation from 
the audio amplifier) cause correspond- 
ing changes in the modulator plate 
current, an increase in the negative 
value causing a reduction in plate cur- 
rent, while a reduction in the negative 
value (or positive grid swing) causes 
the plate current to rise. These plate 
current variations give rise to induced 
voltages in the reactor L, which are in 
the proper direction with respect to 
E> to maintain the supply current 
steady. When the modulator plate 
current increases, the amplifier plate 
current must decrease, and vice versa. 
The total current thus remains con- 
stant through the action of the re- 
actor, while audio-frequency variations 
in the plate current of the rf. tube 
produce corresponding variations in the 
carrier. 

For 100% modulation, the rf. ampli- 
tude is modulated between twice its 
resting value and zero. In order to 
accomplish this in the Heising circuit, 
several modulator tubes would need 10 
be connected in parallel to reduce the 
modulator plate resistance. (Actually, 
in order to secure complete modulation, 
the plate resistance would have to be 
reduced to zero.) Or the modulator 
plate must be operated at a higher 
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voltage than that of the rf. tube. The 
Jatter method is most common and is 
accomplished by the series dropping 
resistor R which is shunted by the 
capacitor C, the function of the latter 
being to pass the audio voltage. 


Plate Modulation 


Fig, 5B shows plate modulation em- 
ploying a coupling transformer. The 
modulator may be a class A, class B 
or class AB amplifier of sufficient power 
capability. Here the af. power is 
superimposed upon the d.c. plate power 
input to the rf, tube by means of the 
transformer, The audio voltage is thus 
effectively in series with the dc. plate 
voltage of the rf. tube. The voltage 
required for complete modulation de- 
pends upon the af, voltage in the trans- 
former primary, the turns ratio of the 
transformer, and the maximum dc. 
power input to the plate of the r.f. tube. 
When the a.f. power output is sufficient, 
complete modulation with low distor 
tion and good linearity is obtained 
when the impedances of modulator and 
rf, tube plate circuits are matched 
through the coupling transformer. 


carrier. The peak grid voltage is varied 
by varying the d.c. bias at the audio- 
frequency rate, and the average power 
output is increased by the modulation 
process, although the d.c. plate power 
input remains constant. Operating volt- 
ages and currents must be maintained 
at specific values in order to obtain 
good linearity of modulation. Espec- 
ially important is the location along the 
grid characteristic at which the tube 
is operated. These values are such that 
the plate circuit efficiency of a grid- 
modulated stage is reduced to approxi- 
mately one-half that of a plate-modu- 
lated stage. 35% is usual with grid 
modulation, Both excitation and bias 
voltages are set considerably lower than 
corresponding characteristics in class C 
operation. 

The carrier efficiency in a grid-bias 
modulated system is highest at the 
modulation peak, The carrier must be 
maintained at a value which is equal 
to half of its peak voltage, the modu- 
lated values being then swung up and 
down about this particular value. The 
carrier efficiency is accordingly termed 
one-half the theoretical possible effic- 


woo. Tue RFTUBE 


Fig. 


In plate-modulated systems, the audio 
power which must be supplied by the 
modulator is equal to one-half the d.c. 
plate power input to the rf. stage. It 
is clear from the foregoing explanations 
that since the instantaneous plate volt- 
age of an r.f. tube under 100% modu~ 
lation will be increased to twice its 
normal value, the tube must dissipate 
a detrimental amount of power unless 
its “resting” plate voltage is reduced 
to a safe value. For this reason tube 
tables indicate a lower value of plate 
voltage for telephony and modulated 
telegraphy than for unmodulated ser- 
vices. 


Grid Modulation 

Fig. 5C shows a grid-bias modulation 
circuit. Here, audio frequencies are 
introduced into the grid circuit of the 
rf, tube through the coupling trans- 
former T. This system utilises varia- 
tions in the grid-bias of the rf. tube 
to secure amplitude modulation of the 
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iency. Actually, however, the efficiency 
of ‘grid-modulated rf.’ amplifiers is 
approximately 35%. An advantage of 
the system is its low af. and rf. power 
requirements. Very small audio levels 
will completely modulate the amplifier, 
while the actual rf. excitation power 
reaching the grid need be sufficient only 
to overcome the grid losses. 


Cathode Modulation 

A typical cathode-modulated ampli- 
ger is shown in Fig. 5D. In this circuit, 
the audio voltage is impressed across 
the cathode circuit. The cathode- 
modulated circuit may be considered to 
divide the modulation between plate 
and grid, the carrier efficiency being, 
as a result, intermediate between the 
two and usually 45%. Variations occur 
in both grid-bias and plate voltage 
during modulation. 

Since the presence of a small amount 
of grid-bias modulation in this system 
tends to make the circuit behave some- 


what as a grid-bias modulated stage, 
the output will not be so high as with 
plate modulation, The percentage of 
grid modulation is purposely kept small 
to increase the carrier efficiency. The 
percentage of grid modulation may be 
controlled by adjustment of the grid 
leak resistance and the position of the 
grid return along the tapped secondary 
of the cathode modulation transformer. 

As the percentage of plate modula 
tion is increased, the required audio 
power (from the modulator) and ré. 
excitation likewise increase, although 
both of these requirements will be 
small as compared to those of plate 
modulation circuits. 


Suppressor Modulation 

Fig. 5E shows the circuit for sup- 
pressor modulation of r.f. pentodes. 
Here, the audio-frequency component 
is introduced through the coupling 
transformer in series with the negative 
d.c. suppressor bias. An extremely 
small amount of audio power is requir- 
ed to modulate an amplifier in this 
fashion, but the carrier efficiency, as 
in grid-bias modulation, is only about 
35%, and distortion increases above 
80% modulation. 

The preceding material from Aerovox 
has shown how Amplitude Modulation 
is accomplished, however, there are 
several modes of transmission of this 
type of modulation. 

In the above discussion we have seen 
that there is a radio frequency carrier 
and two symmetrical sidebands. This 
is the type of signal which is transmit- 
ted by broadcasting stations and many 
other stations using amplitude modula- 
tion. However, it is possible to transmit 
variations for special purposes. 


DOUBLE SIDEBAND SUPPRESSED 
CARRIER (D.8.B.8.C. or D.S.B,) 

During or after the modulation pro- 
cess the carrier is removed and only 
the sidebands are transmitted. ‘These 
will be centred on the carrier frequency. 
The main advantage of this and other 
suppressed carrier systems is that there 
is no carrier to produce audible inter- 
ference beats in receivers, However, 
there are disadvantages in that an 
artificial carrier has to be inserted in 
the receiver. This carrier must be very 
close in frequency to the original or 
to the receiver if. frequency, if a 
super heterodyne type, also it must be 
reasonably accurately phased and must 
be of the same level or ratio to the 
sidebands, as existed in the transmitter. 

The disadvantages outweigh the 
advantages for broadcasting, but the 
system is used in Amateur and some 
Commercial systems. 


SINGLE SIDEBAND SUPPRESSED 
CARRIER (S.8.B.8.C. or S.5.B.) 

There are several methods of doing 
this, but all start off with amplitude 
modulation. The two most popular 
methods of obtaining S.S.B, are the 
Filter method and the Phasing method. 

In the filter method the radio fre~ 
quency carrier is amplitude modulated, 
then either during the modulation pro- 
cess, or afterwards, the carrier is re- 
moved as in d.s.b. One of the sidebands 
is then passed through a filter whose 
selectivity curve has very steep sides 
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and a flat top. The advantages of this 
type of transmission are that interfer- 
ence is minimised because of the ab- 
sence of the carrier, also there is a 
considerable saving in spectrum space 
as only one sideband is transmitted. 

In the phasing system the rf. carrier 
and the a.f. signals are split and phased 
in such a manner that the carrier can- 
cels itself and one of the sidebands is 
cancelled, leaving a single sideband 
with suppressed carrier, 


The disadvantages are similar to that 
of ds.b. It is interesting to note that 
in the early days of broadcasting in 
U.S.A. serious consideration was given 
to standardising all broadcasting sta- 
tions to use single sideband suppressed 
carrier transmission. However, this 
proposal failed because of the difficulty 
in making satisfactory receivers. 

In recent years great advances have 
been made in receiver design and with 
a modern receiver the tuning in of an 
ss.b. signal is nearly as easy as with 
tuning a normal receiver to a broad- 
casting station, 

The great savings to be obtained in 
the use of the shortwave portion of the 
spectrum, through the use of s.s.b., have 
resulted in changes to be made in the 
Australian short wave radio. 

Gradually all radio telephony trans- 
missions in Australia, except Amateur 
and short wave broadcasting, must use 
s.s.b. in the s.w. and v.h.f. bands in 
place of existing am. systems except 
where angle modulation is the pre- 
ferred method. 


COMPATIBLE SINGLE SIDEBAND 
This is a very intricate method of 
transmitting high quality speech and 
music from a medium frequency broad- 
casting station. One sideband and the 
carrier are transmitted so that the sig- 
nal can be received with an ordinary 
domestic receiver. ‘The system has been 
used experimentally. Its only advan- 
tage is the saving in spectrum space 
because of the removal of one sideband. 


There is a slight disadvantage in 
that the receiver tuning is a little bit 
different. 


‘TELEVISION 

The vision portion of a television 
signal is amplitude modulated by one 
of the methods outlined earlier to pro- 
duce a double sideband and full carrier 
signal. Then either by de-tuning meth- 
ods or the use of a vest! 
filter, most of one sideband is removed. 
‘The ‘resultant t.v. vision signal then 
comprises the full carrier, one full side- 
band and a small amount of the other 
sideband, 

Again spectrum space is saved and 
receivers are easy to tune. 


INDEPENDENT SIDEBAND 

Essentially this is a method of trans- 
mitting a double sideband signal, but 
as distinct from d.s.b. described earlier, 
the individual sidebands contain differ- 
ent intelligence. 

‘As has been shown, there are several 
methods of obtaining’ amplitude modu- 
lation and the method used will depend 
on many factors, which in the commer- 
cial field may involve patents. 
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If a very wide-band modulating 
signal is to be used, such as the vision 
signals in television, then it is usual 
to employ grid modulation in an early 
stage of the transmitter and follow this 
with one or more linear amplifiers to 
raise the rf. output to the desired 
level. 

However, where the bandwidth of the 
modulating signal is confined to the 
audio frequencies and high power effic- 
iency is desired, it is usual to employ 
a plate modulated class C r.f. amplifier 
which is modulated by an’ audio-fre- 
quency signal supplied by a class B a. 
amplifier, usually known as a class B 
modulator. 

Class B af. and class C rf, ampli- 
fiers were defined in Lecture No, 10 
dealing with Harmonics. 

The class C modulated amplifier of 
a typical m4. broadcasting transmitter 
operates as follows: 


D.C. Plate Voltage 3000 V. 
D.C. Plate Current 1.0 A. 

D.C. Plate Input 3 Kw. 
RF. Output v 2.220 KW. 
Plate Efficiency 12% 


In contrast to many services where 
the maximum licensed power is that 
taken by the final r.f. amplifier stage 
in the transmitter, mf. broadcasting 
stations in Australia are licensed for a 
particular power into the actual aerial 
system under conditions of no modula- 

jon. 

For the transmitter just mentioned, 
the licensed aerial power is 2000 watts 
and the difference between this and 
the transmitter output (220 watts) is 
the power lost in the transmission line 
and the aerial coupling unit. 

‘The Australian Broadcasting Control 
Board, in its Standards for Technical 
Operation of Medium Frequency Broad- 
casting Stations, second edition, requires 
that the aerial input power measured 
at the aerial driving point shall not 
differ at any time by more than +10% 
of the authorised power for an omni- 
directional aerial. 

In the case of directional aerials it 
is virtually impossible to make accur- 
ate impedance measurements of each 
element of the whole aerial system 
whilst it is in operation because any 
attempt to make such a measurement 
will upset the aerial adjustments. The 
impedance of the elements may vary 
greatly when energised from that which 
exists when they are not energised. 

For instance, the measured imped- 
ance of the 3CS East aerial (not ener- 
gised) is 107 ohms + J124 at 1130 KHz. 
with the West aerial open circuited. 

If the West aerial is earthed, the East 
aerial figures become 96 ohms + J120 
at 1130 KHz. 

However, when the zerial array is 
energised the impedance of the East 
mast changes to 50 ohms + JO at 1130 
KHz. This is a calculated figure, not 
measured. 

Because of these difficulties with a 
directional aerial system, the AB.C.B. 
permits the measured power at the 
input of the common driving point to 
be maintained at 1.05 times the author- 
ised power and it must not vary at any 
time more than 415.5% or —5.5%. 

In these circumstances the aerial 
power is deemed to be +10% of the 
authorised power. 


ANTENNA FOR 160 METRES 


(Continued from Page 3) 


In practice little surface wave radia- 
tion can be produced by a horizontal 
antenna on 160 metres [60 dB. down 
as compared with a vertical has been 
suggested (Ref. 2)]. A horizontal an- 
tenna can be caused to inadvertently 
produce vertical polarisation as pointed 
out in the section on “Vertical versus 
Horizontal for Receiving”, which ac- 
counts for why some apparently hori- 
zontal antenna signals are received 
locally at good strength. Also, hori- 
zontal antennas can produce consider- 
able sky wave propagation at night 
which can be received locally with 
some fading, 

(Note—A_ horizontal antenna can 
produce satisfactory surface propaga- 
tion only if both the receiving antenna 
and transmitting antenna are several 
wavelengths above the ground—quite 
impossible on 160 metres—or if the 
receiving antenna is only several wave- 
lengths from the transmitter, In prac- 
tical cases horizontal polarisation is 
unsuitable for surface wave propaga- 
tion beyond several miles.) 


REFERENCES 
1, The use of the terms effective length, form 
factor and, some of the symbols were’ taken 
from the “Admiralty Handbook of Wireless 
Telegraphy,” 1938, Sections Rio, Ril and 
Ruz. The term effective length ‘is also re- 


ferred to as radiation length or’ radiation 
height, 
2. RS.G.B. Handbook 1968, diagram, Fig. 12.9. 
te 
AWARDS 


FIRST, INTERNATIONAL ROSE, SHOW 
—NOVEMBETR 1071 

‘the Award is sponsored by the Hamilton Radio 

Club Branch 12 of N.Z.A.R.T, in’ accordance 

with the following rules 

Overseas Stations: To QSO 10 Hamilton sta- 
tions on any band or mode. 

Copy of log giving date, time, frequency, 
your call sign and call sign’ of station QSoed 
and certified by two other Amateurs is the 
only ‘confirmation required, 

Award opens Ist May, 1971, and closes 30th 
November, 1971, both days being inclusive for 
Award. 

Cost of Award: Overseas stations, 8 IRCs. 

Requests for Award must be sent to Award 
Committee, “Hamilton Radio Club, P.O, Box 
88, Hamilton, New Zealand. 


VK SOUTH-WEST CERTIFICATE 

Due to the popularity of the South West 
Certificate, commemorating the Captain Cook 
Bi-Centenary and the Wagga Wagga Centenary, 
we are going to re-issue, on a continuous basis, 
a further series of attractive certifieates. 

These certificates will be awarded to any 
Amateur who contacts seven South West Area 
Statons on any band or mode, after the lst 
April,” 1971. 

To ‘receive the Award, please send your logs 
to, the ‘Secretary, South West Area, P.O. Box 
551, Wagga Wai W., 2650. 


LICENSED AMATEURS IN VK 
DECEMBER 1970 


Full Lim, Total 
vKO u 1 2 
VEL 83 30 us 
VK2 1402 4571859 
VK3 650 1968 
VK4 196 m2 
‘VKS 296 158 
vKs 136 497 
VK? 68 232 
vKa 2 9 
vKe 7 96 
1798 6801 Grand 
— = = Tota 
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SIDEBAND ELECTRONICS ENGINEERING 


IDLAND PRODUCTS: 

model FT-200 Transceivers, with external VFO provisions. In png 13-710 one-watt Transceivers, now or 27.880 MHz., 
ful black Anish now, all sate corrected for kay-aficks, Sloo ceyotals for 27.008 MIRE: evellable: © channels, call stg 

ing cabinet, excellent for CW operation, with sight penilte batteries, ear. 


2000-8. Linears, 
rd 2 Kewe Solld Stats 


Converters at the usual competitive pri 


‘carrying case. audio squelch control, battery volt 
eter, each still oniy 

‘Type 23-1358 Fleld Strength Me 
1 to 300 MHz., with telescoping wh 

‘Type 23-136 SWR- Power Meter, dual aoeatios “mlcrosamn,, very 


970 


ith sive ranges, tunable fi 


sensitive for low power ‘but “good for 1 kw. maximuin, | up 
war 


ANTENNAS: tots Mie, re Tower smite 
owe fy Rico, HAVO Verticals, MOSLEY: Models Soul, 52h “impedance == 0 
regent cheapest fll-power, W1.band Zs SWR Meter, standard sing 3. 52 ohn I 
‘Also Webster Bandapanners and vee nce, with whip tor field’ strength” meter. et ae 


Yer ‘$130. 
Helical Whips, with swivel mounts and springs, 


PTT Dynamic Hand Microphone, steel case, 50K ohm impedance, 


FILTERS: Sxcellent’ voles quality, 6 rocking armature type, with coiled 


Mechanical Filters, CW. type $09 cycles 455 KHr., with Input 
output matching transformers, 
ta 


cord and mobile use clip .. 
Teble Model Dynamic, Microphone, with PIT bar or Flock 


oeas Mee Sh Fina, Sn cycles, as used in the at ed a 
fg ae ; 
vas en i Re ers fr te FFA, conte ht wih hate, Mmm ne ait, bul, twostge preamplier, 
sees pe 
sen Qa aS Fae "Byte teltang BF cris, rs Come Cimecne led es, Ph, SO. foe ith 
a a STS eas sg mam Oye ree oe eer ae 
Coax lasers for PL220 for thimar con. cable each $0.29 


ELECTRONIC KEYER! 


KATSUMI, Model EK20, with bul in monitor. 240. AC, opa Expected soon—Midland Swatt Base Station Transcelvors, eight 
paddle “atached, fly ar eembauiomaic geratn, wth sching channels, 240. AC. fully, PMG. approved for, 27.840 
ranalator and speeds up to 65 wp. ation, with $ meter and ower 


linear amplifier tubes, $45 a pair. inclusive, only 


$37. 
All types of transceiver valves in stock: 6/MS, 6186, 6HFS, LOS, te. 
DIGITAL cLocKs: 


Caslon 24-hour, 


snd day of the week, 240v., $25, post paid. 


us 
accross amlifier Into separate apeskerts) 


All prices, quoted, are net cash. with ord 
eration without, prior notice, | sal 
at 


COLLINS KWM-2 with PM.2 AC Supply, $700. Excellent bergain. 


+ Springwood, N.S. 
“tax. Included in 
‘and transf 


SIDEBAND ELECTRONICS ENGINEERING proprictor: ante ates 


Telephiane: Soemgwed (oro nS P.O, BOX 23, SPRINGWOOD, N.S.W., 2777 


not part of the Sydney telephone exchange 


pee 


BRIGHT STAR CRYSTALS 


FOR ACCURACY, STABILITY, ACTIVITY 
AND OUTPUT 


SPECIAL OFFER- 
STANDARD AMATEUR CRYSTALS 


STYLE HC6U HOLDER, FREQUENCY RANGE 6 TO 15 MHz. 
0.01% $4.25 
0.005% $5.50 
Prices include Sales Tax and Postage 


COMMERCIAL CRYSTALS 
IN HC6U HOLDER, 0.005% TOLERANCE, FREQUENCY RANGE 6 TO 15 MHz. 
$6.00 plus Sales Tax and Postage 
Write for list of other tolerances and frequencies available. 
COMPREHENSIVE PRICE LIST NOW AVAILABLE—WRITE FOR YOUR COPY 


New Zealand Representatives: Messrs. Carrell & Carrell, Box 2102, Auckland 
Contractors to Federal and State Government Departments 


BRIGHT STAR CRYSTALS PTY. LTD. 
LOT 6, EILEEN ROAD, CLAYTON, VIC. 3168 Phone 546-5076 


With the co-operation of our overseas associates our crystal 
manufacturing methods are the latest 
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DURALUMIN 
ALUMINIUM 
ALLOY TUBING 


IDEAL FOR BEAM AERIALS 
AND T.V. 


* LIGHT * STRONG 
%* NON-CORROSIVE 


Stocks now available for 
Immediate Delivery 


ALL DIAMETERS — 14” TO 3” 
Price List on Request 


STOCKISTS OF SHEETS— 
ALL SIZES AND GAUGES 


GUNNERSEN ALLEN METALS 


PTY. LTD. 


SALMON STREET, 
PORT MELB'NE, VIC. 
Phone 64-335 {19 lines) 
Tigrams: "Metals" Malb. 
HANSON ROAD, 
WINGFIELD, S.A. 


Phone 45-6021 (4, lines) 
T'grams: "Metals Adel 


Amateur Radio, May, 1971 


FREQUENCY MEASURING 
EQUIPMENT 


The following is a copy of a letter 
from the Director-General, P.M.G. 
Radio Branch, to the Federal Secretary, 
W.LA.: 

‘Amateur Radio Operators 

Requirement to Possess Frequency 

Measuring Equipment 


Dear Mr, Williams, 

As you know, Wireless Telegraphy 
Regulation 59 and Section 54 of the 
‘Amateur Handbook state that an Ama- 
teur licensee is required to have avail- 
able at his station frequency measuring 
equipment capable of verifying that 
emissions are within authorised Ama- 
teur bands. 

This requirement was recently re- 
viewed and it has now been decided 
that the conditions governing the 
licensing and operation of Amateur 
radio stations should not make it man- 
datory for the licensee of any such 
station, or for an applicant for a licence 
for any such station, to possess a speci- 
fic piece of frequency measuring equip- 
ment, The view is now held that it is 
sufficient to provide that the licensee 


must ensure that emissions from his 
station are within the limit of the Ama- 
teur frequency band in which he is 
operating. 

It is proposed to amend the Wireless 
‘Telegraphy Regulations, the Amateur 
Handbook and other appropriate docu- 
ments as soon as practicable. The new 
policy, however, will be adopted forth- 
with and licensees of Amateur stations 
may be informed accordingly. 

—Director-General, 
P.M.G. Radio Branch. 


WHEN VISITING 
AUCKLAND, N.Z. 


Federal Secretary, W.LA., 
Dear OM, 

As the Secretary of the Auckland 
Regional Co-ordinating Committee (a 
group comprising representatives of the 
various Branches of N.Z.A.R.T. here in 
Auckland), I have been requested to 
write to you on the following matters: 


On many occasions overseas Ama- 
teurs visiting our two countries do not 
know how to go about meeting local 


Amateurs and we should like to have 
the names and addresses (with tele- 
phone numbers) of an Amateur in both 
Sydney and Melbourne to whom we 
could ‘direct overseas Amateurs (visit- 
ing Auckland and N.Z.) en route to 
ust 


At 24 hours’ notice recently we were 
able to arrange a gathering of about 
40 Amateurs when Brian Armstrong, 
G3EDD, Executive Vice-President of 
RS.G.B. was in Auckland for a few 
days and he told us of his meeting 
with officers of your Institute, 


The following information is pro- 
vided in the event of your knowing 
of prospective visitors to Auckland: 


Mr. W. S. Chester, ZLIOD, 
404 Mt. Albert Road, 


Mt. Roskill, Auckland. 
(Telephone 699-855) 


Mr. M. H. Churton, ZLITB, 


15 Grassways Avenue, 
Pakuranga, Auckland. 
(Telephone 577-939) 


Thanking you in anticipation for your 
attention to this reqeust, 


Mark H. Churton, ZLITB. 


PREDICTION CHARTS FOR MAY 1971 (Prediction Charts by courtesy of tonospherlc Prediction Service) 
BARBADOS Aino 
Wegee nee pee ene Es oye Pen 
“HEE RCH “HET : 
tHe A 
ee OL aie 
u tee nee 
4 C Ac Tr a 
“I Mur al “| ECA “| 
" sacs a] | = 
; a ood TPN : HH 
‘ie be we ome 
dl Lf a 
{ECR Eee 5 4 | “PoS ale 
He ee Hee 
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CONTEST RESULTS: 


1971 John Moyle Memorial National Field Day 


SIX-HOUR DIVISION 


Section Ar 
‘VK2RJ/P 
VK3ZA/P 

3BBC/P 
3AGF/P .. 
3EF/P .... 
3ASV/P 
3NX/P 
3ZQC/P 
3NR/P 
VK4GT/P 
4Xv/P 
4PJ/P ..., 
VKSWC/P .. 
5ZCR/P 
5LP/P. 
5DZ/P 
VK6AB/P 

Section B: 
VK2YB/P ... 

2JM/P 

Section C: 
VK3TX/P .. 

Section D: 


VESZID/P nose oe vee 


Section E: 
VK3XB 
3AUN, 
3KR 
‘VK4PV 
VK6AI 
VKIGA .... 
Section F: 
L4018—G. Thorpe . 
VK4—C. Andrews 


L5096—C. Hannaford .. 


1L5132—D, Vale 
L6218—M. Bosma 
L1043—R. Everett 


144 points 
113 
BT 
547 


212 


605 
305 
165 
125 
310 
180, 


395 points 
190 ,, 
675 
390 
395, 
345, 


24-HOUR DIVISION 


Section A: 
VK2ZCT/P . 
3BBB/P 


VK4ZQ/P 
4IE/P_ .. 
4AL/P 


VK6VB/P 
6MM/P 


Section B: 
No entry. 


Section C: 


VK3ADP/P .. 
3EZ/P 


Section D: 

VK1ACA/P 
1VP/P 

VK2WG/P 
2ATZ/P 

VK3APC/P 
3ATO/P 
3ATL/P 
3ATM/P 
3XK/P 


VK5WV/P 
5LP/P 


VK6VF/P . 
Section E: 
VK3AYL 


Section F: 
L3458—G. Latch 


116 
1144 


. 1803 
~ 1222 


965 


655 
24 


1525 
660 


.. 2276 


2233 


. 1985 


1L3042—E. Trebilcock 
14104—K. Cunningham 525 


835 


6010 
4456 
2578 
2048 
1914 


2653 
1575 


606 


405 


850 
180 


Ross Hull Memorial V.h.f. Contest, 1970-71 


TROPHY WINNER 
VK4ZFB—D. F. BLANCH 


INDIVIDUAL RESULTS 


Section Call Sign 
VK1ZMR 
VK1VP 


VK2ZFB 
VK2BHL 
VK2ZQI 
VK2HZ 
VK2BMX 
VK2ZTQ 
VK2ZMV 


VK3TN 
VK3AKC 
VK3ASV 
VK3ZKN 
VK3BDA 
VK3AOT 
‘VK3ZYO 
VK3YES 
VK3BBB 


Ca) 


DOU PDO Be 
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‘Day 
‘Score 


1132 
715 


1227 
733 
636 
550 
492 
234 

41 


wit 
1314 
1087 
1023 
983 
961 
625 
555 
529 


48-Hour 
‘Score 


561 
340 


291 
326 
240 
270 


80 


536 
348 
308 


357 
571 
253 
160 


B VKAZFB 2552 
B VK4ZAM —1395 
B VK4ZTL 901 
B  VK4ZJB 896 
B VK4RO 715 
B VK4ZTK 501 
B VK4ZLC 445 
B VK5ZMJ 1380 
B  VKSLP. 935 
B  -VK5ZLZ 836 
B VK5DK 805 
B VK5ZKy ‘724 
B -VK5ZDU 330 
B VKS5MY 266 
B VE6ZFF 7103 
B  -VK6ZCD 651 
B VK7ZBY 2415 
B VK8KK 415 
B  ZL3RZ 630 
B C21AA 235 
LISTENERS 
Section 


Cc 12074 J. Hillard 
¢ 12259 -B. Vernon 
C 5088 8. Ruediger 1405 


points 


points 


points 


945 
720 
375 


360 
243 


615 
379 


224 


Points 


398 


Corresponden ce 


Any opinion expressed under this heading Is the 
individual opinion. of the writer and does. not 
necessarily coincide with that of the Publishers. 


NEW TERMINOLOGY 
Editor “A.R.," Dear Sir, 

Being an old tube man from way back, I 
find myself becoming ever more deeply im- 
bedded in the quicksands of solid state term- 
inology. There seems to be a conspiracy 
amongst the solid state boffins to keep us oldies 
and many of the youngles out of the higher 
echelons of solid state simply by the produc- 
tion of an entirely uuew vocabulary for which 
no comprehensive dictionary exists, 


It would appear that any device, be it a 
simple RC ‘circuit or some more complex 
device such as a buffered bi-stable, concerned 
with “a ‘computer or similar device’ becomes a 
“Logie” ‘clement, Fair enough. 


I also concede that abbreviations are in order 
if text ‘and device “deseriptions are not to 
become too unwieldy, hence an RC circuit 
can’ be called RCL, a device using two diodes 
can be DDL, mixtures of diodes and transistors 
DTL, and “exclusively transistorised devices 
‘TTL. But what, for instance, is the difference 
Between a “Decoder Driver” and a “Decorder 
iver" 


I can wend my way through most circults 
using discreet devices, but when it comes. 0 
ICs, ‘brother! am I in’ trouble. I find that. the 
information sheets put out by the makers 
do not help very much either, most of them 
show an illustration of a little ‘black box with 


Sundry leads projecting therefrom some, 
to me, incomprehensible data, ting 10 
temperature rise plus some ‘su ‘external 


connections, but very little information 
ing what goes on within said little black box, 
how about having some of the 
fellows pitch in and produce 
some explanations and perhaps a glossary of 

terms, to help us old bottle merchants, 
When it comes to DDL, TTL, DTL, ete., 

perhaps I should have remained a’ BCL, 
B. L, McCubbin, VK3s0, 


P.S.—Solid-state engineers please note, BCL 
equals Broadcast. Listener. 


{Mr. MeCubbin is not alone with this prob- 
Jem, so how about it’ you solid-state engineers, 


~ * 
IPS-H5 HANDBOOK 


FOR_USE WITH IONOSPHERIC 

PREDICTION SERVICES 
We have been advised by the Ionospheric 
Prediction Service that copies of this Handbook 
have been made available to all Divisions of 
the Institute, ‘the Darwin Radio Club and the 
Canberra Radio Soclet; 
‘The Handbook contains 
of information on the 


considerable amount 
:paration and use of 
Prediction Charts and those of our readers 
who ‘make regular use of the charts which 
we reproduce will find the book of consider- 
able interest, whilst others will find much to 
interest thein in the descriptions of other 
atmospheric phenomena which can in uence 
radio propagation, 

‘A number of copies have been supplied to 
each Division for library use, and you should 
apply to them for a loan of this publication. 

Plesse DO NOT ask the Prediction Service 
for a copy as the Assistant Director of LP.S. 
has already indicated that it is impossible to 
send copies to individuals. 


* 
GREAT CIRCLE MAPS 


Several maps have been returned by 
the postal authorities because the labels 
with names and addresses fell off. It 
is requested that anybody who has not 
received their map will write a brief 
note stating the fact to Secretary, 
W.LA. P.O. Box 36, East Melbourne, 
Vic. 3002, and the maps will be re- 
posted. 


Amateur Radio, May, 1971 


Australian Standards for Electro-Magnetic Interference* 


(The following article is condensed from a 

Mr. BR. “Profitt, officer in 
Sharge of S.A.A's Telecommunications and 
Electronics Industry Standards Committee, for 
presentation at. the 1971 Radio Interference 
Workshop of the University of, New South 
Wales on 10th March, 1971. Mr. Profitt covered 
recent work of the Association's Committee 
fon Radio Interference and, in particular, the 
five draft standards now out for public review.) 


EML. Terminology (Doc. 1679) 

‘The need for standard terms, definitions and 
concepts is obvious. Without such a document 
Standards would be meaningless, since without 
standard terms, we cannot guarantee ‘under- 
standing of the’ concepts being discussed. With- 
‘out’ mutual understanding of the meaning 
expressed by a word or phrase there can be 
ho communication. Doe, 1679 represents inter~ 
national thinking on the meaning of electro- 
magnetle terms and concepts. 


Limits of E.M.I. for Electrical 
Appliances and Equipment (Doc. 1693) 
‘This draft is a proposed revision of AS C321. 
It has not greatly changed the original standard 
but attempts to be much more specific about 
the appliances and equipment coming within 
lis scope. The limits are much tighter than 
the “C.LS.P.R, Recommendations for. similar 
classes of equipment, but the committee be- 
Meves for good reasons. In Australia it 
necessary to. protect many essential 
at field strengths considerably below those us 
in Burope or North America, |For this reason 
tighter limits must be placed on equipment 
likely’ to produce interfering radiation. 


Despite the foct that the lmits are much 
lower than those proposed by C.LS.P.R., they 
are in fact similar to many other ‘national 
Ilmits and are ‘considered to” be economically 
achievable, 


Electro-Magnetic Measuring Apparatus 
for the Frequency Range 0.15 to 1000 
MHz. (Doc, 1694) 

‘This draft, if accepted, will replace AS CMB 
and. C349, Which are endorsements of Part 1 
of C.LS.P.R, Publications 1 and 2 respectively. 
‘These endorsements. will then be withdrawn. 


ie BrO~ 
+1967, and 
jelfies three basic types of measuring 


(a) A quasi-peak measuring set for the com 
plete range. 
(>) A peak measuring set for the complete 
range. 
() A. measuring set for sine-wave interfer 
ence, 
‘The quasl-peak measuring set is intended to 
measure broad bond interference to amplitude- 
modulated telephony, The correlation between 


tion, but is considered adequate for the assess- 
ment of interference to most forms of radio 
and. television broadcasting. 


For some more specialised applications, par- 
ticularly in the military and aeronautical ‘fields, 
peak measuring sets are preferred. The peak 
Feading specification closely follows the quasi- 
peak, equipment, wherever it is applicable, 
but the bandwidths are changed in terms of 
current practice and available measuring equlp- 


‘The sine-wave section has been included 
particularly for the measurement of interfer- 
ence “from industrial, "medical and scientific 
radio frequency equipment. The equipment is 
much ‘simpler than for the two other forms 
except where it may be necessary to take 
Precautions to protect the measuring set by 
improving the rejection of unwanted signals, 


Radio Interference Limits and Measure- 
ments for Television and Sound Re- 
ceivers (Doc. 1695) 

This draft was produced largely to provide 
for the ‘protection of sound and vision signals 
in the range 0.15-1000 MHz. by— 

(a) Setting limits for the radiated and con- 

ducted radio. interferences produced by 
the receivers; 


‘Reprinted from Standards Association of Aus- 
tralia “Monthly Information Sheet," Feb, 1971, 
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(b) Specifying a method of measurement for 
establishing compliance with these limits, 
Once again the limits for radiated interfer- 
ence are tighter than those proposed by 
CISPR, for the same reasons as given 
previously. It is considered that they are 
economically attainable, based on the results 
of tests carried out by the Australian Broad- 
casting Control Board some years ago. in fact 
they Tepresent some relaxation of the Board’s 
recommendations as given in their handbook 


Electro-Magnetic Limits of Interference 
for Semiconductor Control Devices 
(Doc, 1696) 

This dratt proposes limits for the amount of 
radiated Intetference produced. by. low-current 
iSristor “Controls for” puch’ ema as lint 
controllers. "ine methods ‘of’ measurement. Bro- 
Sosed are’ not suitable for. measuring devices 
Controlling ‘currents in excess of 10" amperes 
fnd.are suspect for units using very fast wise 

imes. 


For these reasons two methods of measure- 
ment have been suggested and specific com- 
ment requested regarding the suitability of one 
or the ‘other for the: purpose proposed. 

‘The Umits are again tighter than those 


posed overseas, in order to line up with 
included in the revision of C321. Limits, 


conductor control will be essential, on the 
basis of present experience. 


Electro-Magnetic Compatibility 

‘The concept of electro-magnetic compati- 
bility (MC) is now fairly. widely under 
Stood. ‘The philotophy of basing future Aus- 
trallan standards on. this concept has been 
accepted by the Executive of the Telecommun- 
ications Industry “Standards Committee. The 
Committee ‘on Radio Interference’ will be re 
name 


ibility of electro= 
ind systems, 


The only, standards which approach the 
problem of interference in this way at present 
are the U.S. MIL Standards of ‘the 460 series. 
‘The relative speed with which these standards 
have been revised and ‘re-issued since they 
were first introduced in 1967 indicates that 
there isa great deal to learn about EMC. 
before we can. standardise the concept and 
techniques associated with this philosophy. 


‘The basis of the E.M.C. concept is the rela 
tive “immunity of an equipment to electro- 
magnetic interference, which may be. either 
conducted or radiated, “and generated  elther 
externally or within the equipment itself,” This 
latter condition is a problem of the newer 
solid-state circuitry. 


Immunity itself is a concept still to be stand- 


in favour of a wented signal over an unwanted 
signal at the tuned frequency, 


CISPR. have not yet defined immunity, 
fs such, but have introduced the term “mains 
interference immunity factor” to replace “mains 
interference ratio", Mains interference immun- 
ity is defined as the degree of protection of a 
radio receiver egainst interference conducted 
by its supply mains under specified condtions, 


, The LE.. still use the term “ ibility” 
in the of a working group of TC 124, 
Susceptibility of | Receivers” to” Interference, 
However, the working group {s reported to be 
studying’ such topics as the “susceptibility of 
broadcast receivers to interference” along with 
“the measurement of 


puts”. 
will be necessary at the sub-committee stage 


METHOD OF DRAFTING 


(Continued from Page 5) 


wide lines because the thickness is re- 
duced as well as the drawing. Note 
also not to make things too cramped 
or else the drawing may become un- 
readable, 

For drawings of printed circuit 
boards, don’t use pencil shading to 
differentiate between copper and board 
as this will necessitate a half tone 
block which is more expensive to pro- 
duce than a line block. A simple way 
to produce shading is to find any rough, 
pebbled surface like vinyl cloth and 
place black carbon paper face side up 
on top of it. Place tracing face down to 
this and rub gently with smooth end of 
pen or stock, the raised portions of the 
vinyl will transfer carbon where it is 
wanted. “Having done this, to prevent 
the carbon smudging a light spray from 
the XYL’s hair lacquer can (colourless 
variety) will fix it, 

‘Again, for the rich, there is a variety 
of rub-off tints by “Letraset” and 
similar makers which give a very nice 
result, In the drawing of my modified 
square, both examples are shown, plus 
a transparent base stick-on shading, 
‘This one is good as it is simple to re- 
move any shading that is not necessary 
simply by scraping with a blade the 
tint on the surface. 


SOANAR CATALOGUE 


Soanar Electronics Pty, Ltd. have issued their 
new 1971 components catalogue containing 20 
Pages of technical specifications of Elna, 
fronic ‘components, including a range of new 
Mines, slide potentiometers, miniature and trim 
potentiometers, car radio ‘suppressors, Te cera- 
mle discs, and an economy range of tantalum 
capacitors. Further information from Sounar 
Electronics Pty. Ltd., 30-32 Lexton Rd., Box 
Hill, Vic., 9128, or their interstate offices, 


FINAL SMOOTHED SUNSPOT 
NUMBERS 


105.9 
106. 


January 1970 ae eee 
February 1970 oe 
‘Maren 1970 : 


June 1970 


“Commonwealth of Austral 
Tonospherie Prediction Service 


PROVISIONAL SUNSPOT NUMBERS 


JANUARY 1971 
Dependent. on observations at Zurich Obser- 
vatory and its stations in Locarno and Arosa. 


R Day R 
58 16 65 
w 63 
a 86 
69 98 
52 108 
52 108 
56 105 
68 98 
“ 99 
n a2 
63 a8 
5 ML 
0 S99 
87 95 
61 ™ 
St he ar a0 
‘Mean equals 77.9. 
Smoothed Mean ‘for July 1971: 102.6, 
Predictions of the Smoothed 
‘Monthly Sunspot Numbers 
February 81 May. 75 
Maren 79 June 73 
April 77 July 71 


“Swiss Federal Observatory, Zurich, 
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at Bring in 2 
OC the whole 
wide world 


REALISTICALLY 


with the 
REALISTIC 2% =f) 


Communications Receiver 


SW/CW/SSB/AM 


Transistorised. 
All solid~ 
state 


This Is the BIG pertorr 
letes tube receivers 


includ it. 
ae sold state--no_ warm 
the DX 150 will run on dry 
Cells iearrent fails of nol avaible; 
will operate from a car's cigarette lighter 
ar any 12¥ DU, service, A 240V AC power 
supply is also buil wer 30 
Conductors—product detect for se 
plus fast and slow AVC va 
16—iluminated electrical" bandspread, 
fully calibrated for amateur bands—cas- 
cade RF stage —ANL for RF and  AR— 
stabilised—OTL audio—i 
in monitor speaker plus 
K for external (optional) 


CONSULT YOUR LOCAL RADIO DE) 
MAIL THIS COUPON today 


— 
Please forward free illustrated literature and 
specifications on Realistic. 
Name... 


Address... 
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4 Bands — 


240V AC 
or 12V DC 


to 30 MHz , 
(includes Broadcast) operation 


Attractive siver extruded fr 
fpetal knobs, grey meta 


{A unit of Jacoby Mitchell Holdings Ltd.) 

3US EASTERN VALLEY WAY, ROSEVILLE, 2069 

Gables and Telegranhic Address: "WESTELEG 
yaney. Phone: 027? —— 


LOW DRIFT 
CRYSTALS 


* 

1.6 Mc. to 10 Mc., 

0.005% Tolerance, $5 
* 


10 Mc. to 18 Mc., 
0.005% Tolerance, $6 
* 


Regrinds $3 


THESE PRICES ARE SUBJECT 
TO SALES TAX 


SPECIAL CRYSTALS: 
PRICES 
ON APPLICATION 


MAXWELL HOWDEN 


15 CLAREMONT CRES., 
CANTERBURY, 
VIC., 3126 
Phone 83-5090 


with more writing space. 


Price 75c each i 
plus 25 Cents Post and Wrapping 


LOG BOOK | 


| 

| 

| 

| AVAILABLE IN TWO TYPES— 
| 

i Larger, spiral-bound pages 
| 

| 


[| Qbeapabte from your Divistonal Soeret 


or'Wia, PO. ast’ Melbourne, 
view 3062 
fect ene OE —s 
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The Wireless Institute of Australia—Federal Executive 


REPORT TO FEDERAL COUNCIL (1971) 


Gentlemen, 

It is my pleasure to present the Report on 
behalf of the Federal Executive on its activ- 
ities subsequent to the 1970 Federal Conven- 
tion. [again follow the practice that I adopted 
last’ year of reporting to the time of writing 
and hot to the end of the financial year which 
ends on the Sist December. 


‘The year under review has been significant 
in many ways, It was the sixtieth year of the 
Wireless Institute of Australia and the year 
that so. much of our time has been devoted 
to preparation for 1971 World Administrative 
Radio Conference. It is a year that has been 
marked by. considerable activity, significant 
progress and ‘some real difficulties in relation 
fo our administration. I deal with specific 
topics under different headings. 


@ COOK BI-CENTENARY AWARD 


it hard to get out of 
wabit at the beginning of 1971. By Sth March, 
1911, 1,282 Awards had been issued for the hf, 
section’ and 24 had been issued for the v.h.f. 
jection—a total of 1,808. 


‘Two things made the Award a success. First 
‘was the support it received from all those, who 
used the AX prefix and who talked about the 
‘Award when on the air. Second was the work 
of the Federal Awards Manager, Geoff Wilson, 
VKSAMK. ‘The success of any ‘award is very: 
much dependent’ on the Gertificates being 
Drocessed and issued as quickly as possible 
after “the application. is, received. Despite the 
enormous volume, Geoff has done this mag- 
hifteently and Teannot speak. too highly of 
what he has done to make this Award one of 
the most important features of Amateur Radio 
in recent years. 


I think we should all take pride in the fact 
that nearly every overseas applicant has taker 
the trouble to enclose a note with his applica. 
tion complimenting the Australian operators for 
their courtesy and assistance during the Award 
period. 

Nearly a quarter of a million QSL cards— 
100,000 ot “which were provided for Australian 
‘Amateurs free by the Australian Tourist Com- 
mission—have been distributed and have been 
bedevilling QSL Managers ever since. We were 
asked to provide even more during the year, 
but, unfortunately, as only a small number 
was required this’ proved to be uneconomic 
and we were unable to accede to this request. 


Quite apart from the Cook Award, many 
people have expressed a preference for the 
AX prefix and have suggested that it could be 
Adopted permanently, "We certainly were 
lucky that those particular letters were avail- 
able in the block ‘allocated to Australia. 


@ 1971 WORLD ADMINISTRATIVE 
RADIO CONFERENCE 

A very considerable amount of time has 

been devoted to. this very important World 

Administrative Radio Conference. 


A formal submission, published in “Amateur 
Radio.” "was presented fo the Australian Ad- 
minisiration. A second document elreulated to 
ail Federal Councillors was. subsequently pre- 
pared following a lengthy Conference with the 
Departmental representatives under the Chair- 
manship of Mr. E. Sandbach, Assistant Director- 
General, Engineering Services (P.M.G.). The 
Wireless Institute was represented at these 
Conferences by the Federal _ Vice-President 
(David Rankin), the Federal Secretary (Peter 
Williams) and myself. 


Following discussions with representatives. of 
Amateur Societies within Region TIL. in the 

'year and my 
discussions with LA.R.U. Headquarters. and 
Region 1. officials, ‘the following policy was 
adopted by the Region 11 and the Region I 
ssociations: 


“That National Amateur Radio Societies 
shall seek— 


1. That there shall be no curtailment of 
existing Amateur allocations, and 
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2. That the Amateur Service shall have 
the unrestricted right to use tts allo~ 
cations for non-terrestrial purposes and 
techniques subject to Regulation 115 
of the Hadio Regulations {l'T-U. 1953) 
Where applicable and the provision 
Where appropriate of Space Telecom- 
mand facilities (Regulation 8 A¥)." 

The US.A. document forwarded to LTV. 
proposes deletion of the existing Amateur’ allo- 

Eaton 21 to 22 Gils. and inclusion of the band 

24-245 GHz. for Amateurs on a secondary basis 

‘he “Australian 1s, provide for the 

‘the “Australian proposals, provide for 
allocation of an’ exclusive band 24-25 GHz. 
for the Amateur Service to replace 21-22 GHz 

‘Kpart’ from this amendment, the Australian 

‘Aaministration ‘at this time proposes ‘no altera~ 

lon to. the existing Amateur. allocations. 


‘ahd its use on a 
“non-interference to’ from, other services 
inthe bands 420-450, 1215-1300, 2300-2450, 5650- 
‘5850, 10,000-10,500 Miiz, 

In’ addition,” the Australian proposals do not 
propose, a ux density, limitation. 

S.A. has submitted a’ paper to the 
C.C.LR. Study Group for the period 1970-1971 
Proposing a draft recommendation in relation 
to the technical feasibility of frequency sharing 
inthe Amateur Radio’ Service when using 
space communication techniques. “This docu 
ment was ‘on papers prepared by the 
Radio “Amateur Satellite Corporation (A.M. 
S.A.T.). ‘The Australian Post Office requested 
that ‘the Wireless Institute prepare similar 
documents and, accordingly, the Federal Vice- 
President’ (David Rankin) ‘and. George Pither 
(a member of the Federal Executive) prepared 
a draft report and recommendation dealing with 
the same questions. These documents were 
adopted without any change by the Australian 
‘Administration and” will be ited to the 
special joint meeting by the Commonwealth of 

‘astral 

‘There is no doubt that to date the Australian 
‘Amateur’ position has been satisfactorily pre: 

ved. atea of Teal difficulty would 
Appear to be in relation to the shared bands 
where some countries are reluctant to, permit 
fhe Amateur ‘Service the priviless of Uiing 
these allocations for ‘bnlques. 
Fiera Council” eo teen kept, informed of 
developments in relation to. these matters and 
has been given copies of all submissions made 
to the Postmaster-General’s Department as well 
ts copies of the table of proposals, the Ameri- 
can report and draft recommendation for, the 
C.C.LR, and the Australian report and draft 
recommendation for the C.C.LR. 

‘The pressures cn Amateur frequencies in the 

vhf. area remain intense. Whilst I have Te- 
ported in some detail on the results to date 
in relation to the 1971 Space Conference for 
obvious reasons, T prefer not to offer further 
comment on this "matter. 
Secesarlly ‘be dlacussed ‘oy: the Federal Council 
at the Federal Convention when the Institute's 
policy will be reviewed in the light of the 
events which have occurred. 


©@ OVERSEAS VISITS 


In June of 1970 I had the opportunity to go 
to ‘Tokyo for the purposes of my business. I 
isked by the Federal Council to extend 


additional expense was not all that great, $500 
from the LT.U. fund was, by resolution of the 
Federal Council, made available for this pur- 
pose; $200 was ‘expended by “Amateur Radio’ 
and $800 was provided by the Region Tif. 

It is perhaps appropriate that I should sum- 
marise the places I visited. 

First, I went to Manilla, Philippines, and 
saw representatives of PARA. and P.ARS. 

Then. in Hong Kong I met representatives of 
HARTS. This Society, an LAR.U. Member 
Society, was invited to become a member of 
the Region III. Association and its ‘application 
for membership has recently been circulated 
to all Directors and accepted. 

In Tokyo I met the President of LARL, as 
well as its Overseas Liaison Officer, K. Mizo- 
uchi (JAIBK! and J-ARL. Third Division 
OMicers entertained me when i visited JAIXPO 
at Expo 70. In San Francisco I met Doe 
Gmelin, the Pacific Division Director of 


ARRL., and in Des Moines, Iowa, I spent a 
couple “of days at the home of WODX, Bob 
Denniston, ARRL, and LAR.U. Preiident, 
Bob took’ me to. Washington, D.C., where T 
met Dr. Perry Klein, Jan King, Bob Booth, 
Prose Walker and many other prominent Ama 
teurs at a meeting of AMS.A.T. I expressed 
the appreciation of W.LA.” for all that A.M. 
S.AT. had done in relation to the launch 


in 
Newington, Connecticut, where I met and con- 
ferred with John Huntoon, Dick Baldwin and 
other ARRL. officers, 

In London, i met Roy Stevens (G2BVN), 
member of the R.8.G.B, Council, and the Sec- 
retary of the LA.R.U,| Region ‘I, Association. 
At the Headquarters of 7.S.G.B._ in| Doughty 
Street 1 talked with Ron Vaughan, the Man- 
ager of RS.G.B., and I was asked to visit the 
leader of the United Kingdom Delegation to 
the 1971 W.AR.C., Mr. Don Baptiste. This I 
did, accompanied by Roy Stevens, and we had 
a most fruitful and enlightening discussion 
with Mr. Baptiste, 

In, Copenhagen "I. met, Voge Jacobsen, (02; 
‘TDX), the Secretory of E.D.R., and in Paris 1 
met sind conferred with the President of REF. 
Andre Jacob (FIFA), and the paid Secretary 
of REF, Claude Lauderau, During four days 
in Geneva a great deal of time was spent with 
the ‘Secretary, of ‘the ‘International Amateur 
Radio ‘Club, Ted Robinson (FERU).” T 
waked to see M. M, Milli, the Secretary-Gent 
f the LT.U. 

New Delhi came next, where 1 met, repre- 
sentatives of ‘the Amateur Radio Society of 
India as well as other Amateurs. A.R.Sd. has 
now applied for and has become a ‘member 
of the ‘Region Ii. Association. 

In Bangkok i met and conferred with repre- 
sentatives of the Society of ‘Thai Amateur 
Radio, ‘including Fred Laun and Don  Rieboft 
‘This "Society “has now applied for LAR. 

conditional on that. bein, 


necessary. documents and as 
them to LA.R.U. Headqu: 

In Kuala Lumpur members of the Council 
of M.A.R.T.S. met me and in Singapore I was 
entertained by representatives of S.A.R.T.S, 
This Society also gave me the documents appiy- 
ing for "membership of LAU. and, condi, 
fHonal “upon that membership) being granted, 
has applied for membership to the Region ‘it 

\ssoclation. 

‘Throughout my journey I recorded a detailed 
commentary which I sent back to John Bat- 
trick (VKSOR}. These ‘were typed up by John 
and circulated to Federal Council. In’ all 
these reports amounted to twenty-three pages 
of closely typed foolscap. 

I should like to record my deep appreciation 
of the enormous effort expended by John in. 
ensuring that these reports became available 
to Federal Councillors and, through them, to 
Divisional Councils as quickly as possible, 

After my return, I submitted a twenty-two 
page final report 'to the Federal Councillors 
for their consideration, making certain recom 
mendations and recording certain observations, 

Everywhere I went I was met with courtesy: 
and understanding, I received, and I hope the 
Federal Council through my "reports, has re- 
ceived an enormously valuable insight into the 
workings of Amateur Radio world-wide. I 
certainly came away with a far clearer under- 
standing of the problems that beset LA.R.U. 
Particularly at its Headquarters in America 
and at the Region I. level in London, 1 believe 
also that this liaison with other Socteties has 
contributed greatly to the favourable position 
that we appear to have achieved in relation 
to the 1971 W.AR.C. Naturally, I find it 
dificult to comment “on this journey under- 
taken on your behalf; however, it is for the 
Federal Couneil to decide whether or not this 
journey and. the ‘information acquired was 
Worthwhile and, therefore, justified the ex- 
pense. 


@ 1.A.R.U. REGION III. ASSOCIATION 


During the past year a considerable volume 
of ‘correspondence “has ‘taken place between 
your Director, John Battrick “VK3OR), the 
Secretariat and other Societies. 

T will leave it to John to report in detail on 
this “aspect of the Institute's activities, but I 
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would like to offer certain comments in this 
Teport from the Federal Executive. The adop- 
tion of @ Regional policy for 1971 Space Con- 
ference referred to above was, in my view, 
highly” significant ‘and an illustration of the 
important need that this Association can full. 
‘The. Conference of the Association to be held 
in’ Tokyo. in the middle of March 1971 (in a 
few days’ time, as 1 write) will mark the 
turning point in’ the affairs of this Association. 
‘With great regret the Federal Council noted 
that John Battriek would not be able to attend 
this Conference as originally decided because 
of his work commitments,” Accordingly, the 
Institute ‘Will be represented by George Pither 
(VK3VX), who will be in Tokyo as part of a 
personal tour of South East Asia, and myself. 
As George will still be overseas’ at Easter, it 
Will fall to me to report in detail (I hope in 
Writing) to the Federal Convention. 
Unfortunately, this Conference is to some 
extent overshadowed by a dispute between the 
{wo Socleties in the Philippines. The Secre- 
fariat, in formulating its Interim Constitution, 
accepted the assurance of one Society that 1 
would replace the existing LA.R.U, Society as 
a member of LA.R.U, has not occurred 
and now both Societies claim membership of 
the Region III, ‘Association. It will, therefore, 
fall to the Conference to decide as a matter 
‘of basic policy whether the Association will 
Yook behind the LA.R.U. membership of any 


important though it 
philosophy—was allowed. to. divert attention 
from the more tangible areas to which we must 
look. for progress. I believe that the Institute 
must look to a clear decision from this Con- 
ference as to the future activities of the Region 
Ii, Association. From a cautious start in 1968 
‘we must, I believe, now look for a determined, 
realistic, tangible programme for the future, 

In considering the W.LA's role in the Region 
ML. Association, we must face the fact that 
the Institute has far” too 
limited resources. ‘There mi 
to what 4500 members can afford. ‘The finan 
cial load for the Region Til, Association accept- 
ed by the Institute over the past three years 
fs, on a per head basis, far higher than any 
other Society contributing to Region IIL. funds. 
T'do not believe that this situation should con 
Une, ‘The cost of bringing together represen- 
tatives from the different Societies in the Region 
is enormous and can only be justified if the 
Association “is vital and useful in developing 

‘our hobby in the Region. 
are negative in their approach, 
ible time of a Conference is de- 
Voted to the discussion of form rather than 
that the Institute 

e'more cautious as to the extent of 
{ts resource that It Is ‘prepared to commit to 
this area, 

T cannot stress too much how important this 
Conference will be. 


@ LIAISON—AUSTRALIAN POST OFFICE 

I have already referred in some detail to 
our discussions with Postmaster-General’ 
Department in relation to the World “Admin- 
istrative Radio Conference. In addition to 
that matter, the Federal Executive has discussed 
with the Postmaster-General's Department the 
contract for the continued publication of the 
Call Book and numerous other matters which 
Ido not detail. 

Two more significant matters do, however, 
deserve specific reference. 

Early in 1970 the Federal Executive made 
strong representations to the P.M.G. Dept. for 

joration of the segment 7.15-7.3 MHz. 

jis. This representation has been 
sympathetically received by the Department 
and we belleve it is now consulting with ad- 
joining Administrations to determine whether 
this "is feasible, I. certainly. hope. that this 
application is ultimately successful for it would 
result, for a change, in the Amateur Service 
gaining frequencies, ‘The Australian allocation 
would) then match’ the Region II, allocation 
and ‘will enable cross-Pacific phone commun- 
jeation with American Amateur stations. 

‘The Federal Executive has also sought tne 
repeal of Regulation §9 (2) and an amend- 
ment to Paragraph 54 of the Handbook to 
Tecognise this repeal. This Regulation requires 
the licensee of an Amateur station to have 
appropriate. frequency measuring | equipment 
capable of verifying. that his emissions are 
within authorised Amateur bands. (Note— 
This has been achieved.) 

‘The Institute has always taken the view that 
the requirement that a station operates within 
a band is absolute and that this further require 
ment Involving a value judgment as to what 
is appropriate equipment or not merely causes 
disputes and difficulties, 

T. understand the Department agrees with 
this View and will be making the appropriate 
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Mr’ H. Young, 
Controller Licensing ‘end. Regulatory "Sub: 
Section; and" Mr. Eddie ‘Sandbach, the Chai 


understanding, co-operation and completely fair 
approach, I express our heartfelt thanks. 


@ ADMINISTRATION 

In my last Report to the Federal Convention 
I referred to the enormous work-load imposed 
on the Federal Executive. This has persisted 
throughout the present year. 

The problem of finding people able and will- 
ing to undertake tasks of this nature became 
apparent during 1970 when Ken Pincott, the 
Editor of “Amateur Radio", indicated his’ wish 
to resign, It rapidly becamé apparent that Ken 
could not be replaced by a part-time volunteer 
and, accordingly, tne Councils of the New 
South “Wales Division and the Victorian Div- 
ision | met in October to jointly discuss the 
problem. A representative of the Federal EX- 
ecutive—the Federal Secretary—was present 
at that joint meeting by invitation of both 
Divisions. ‘That joint meeting recognised that 
it was impractical for any one Division to 
publish “Amateur Radio” by wholly honorary 
Staff and also ‘reco that it’ was imprac- 
teal for Federal Executive to operate effec- 
tively with only honorary. staff. It acknowl- 
edged that there was no alternative to the em- 
ployment of a paid Manager to undertake these 
tasks. Both Divisions resolved to support fin- 
anciaily a move for the employment of a paid 
Manager and. urged other Divisions to. par- 
‘tletpate. 

‘A Joint Committee was set up, consisting of 
representatives of the Federal Executive (the 
Federal Secretary and myself), representatives 
of the Victorian Division (Dr. Deane Blackman 
and Keith Roget), and the President of the 
N‘S.W. Division (Bon Miller). 

Concurrent with the investigation into the 
employment of id Manager, Dr. Deane 
Blackman contin n_examination of the 
feasibility of committing to an electronic data 
Processing system the mechanical processes 
presently inherent in the administration of the 
Institute, particularly with regard to the pro- 
duction ‘of subscription notices, the collection 
of subscriptions and such matters as address 
‘changes. 

In early January an advertisement was pub- 
Ushed in the Melbourne “Age” and the Sydney 
“Morning Herald” seeking applications for the 
Job of paid Manager of the Institute, ‘The same 
advertisement was published in the January 
issue of “Amateur Radio”. At the same time, 
other “Divisions were. informed of the steps 
being taken and ultimately all Divisions have 
now indicated thelr preparedness to contribute 
fon the basis proposed by the Victorian and 
N'S.W. Divisions. 

I stress that the steps that have been taken 
have been taken outside the formal framework 
of the Federal body as the most urgent re- 
quirement was for paid assistance to produce 
the magazine for its present publisher, the 
Victorian Division. The matter ‘has, however, 
now been formally referred to the Federal 
Council by postal vote and, I believe, all Div- 
isons are supporting the moves that have been 


Mr. Peter B. Dodd, VK6/5/3/2/1CIF has 
been appointed as Manager. As such, he will 
be working from the Victorian Division and 
for Jthat Division will be assisting with the 
production of “Amateur Radio”. Pat 

time will be made available to the Federal 
Executive and he will also be working as 
paid Manager for the Federal body. Mr. Dodd 
will be attending the Federal Convention and 
this will provide an opportunity for him to 
meet representatives of all Divisions. He is an 
enthusiastic Radio Amateur having been 
licensed since 196. He has the administrative 
experience that qualifies him extremely well 
for the position. 


in the region of something approaching 
head. For the balance of this year, 
a smaller sum—in all $650 per month—will be 


$3 per 
ever, 


borne per capita by all of ‘the Divisions. 


‘The 1971 Federal Convention will discuss in 
detail the future of the Federal body. It will 
determine the course the Institute will take 
following the expiration of the interim ‘2 
rangements currently in force at the end of 
the present calendar year. 


@ NEW FEDERAL COMPANY 

It is proposed that the Manager to be em- 
ployed in the interim by the Victorian Division 
will ‘be employed by the Federal body after 
its incorporation and following the transfer, of 
the Institute's publications from the Victorian 
Division to the Federal body. 

All Divisions have now executed the Collat 
eral Agreement that was prepared as part of 
the incorperation of the Federal body. "Unfor- 
tunately, whilst the Articles and Memorandum 
of Association have been executed by. the 
Victorian Division, the originals of these Docu- 
ments have gone ‘astray in circulation, inten 
sive enquiries have indicated that only one 
document—the Collateral Agreement—was ‘Te- 
celved by the Queensland Division though both 
documents were forwarded to the New South 
Wales Division. A further copy of the Mem- 
grandum and Articles of Association have now 
been prepared and have been’ circulated 
amongst the Divisions for execution, 

The Incorporation of the Federal body will 
solve many ‘of the accounting and other prob- 
lems that are created by the present. interim 
arrangements, 

‘As I have pointed out above, the pressure 
on the Federal Executive over ‘the past year 
has Deen intense. The 1971 Space Conference 
has produced a great deal of additional work 
as has the general review of the Institute’ 
‘administration—the latter amounting to a con- 
tinuing crisis lasting over many months 

A great deal of the work has ultimately and 
necessarily devolved on the Federal Secretary 
A series of choices has had to be made as to 

jorities, some work having to. be. shelved 
for some’ time in favour of more urgent work, 
An example small in itselt) in that the ‘reply 
of the Minister to the Federal Executive's sub- 
mission in relation to licence. f 
Ushed (a fortni 
“Amateur Radio’ 


without frst’ having “been 
circulated to Federal Council. aoe Deen 


Counell and certainly it ts not the way these 
'be done. aon, 

in the production of ‘Minut 

ecutive meetings. 

‘The ‘matter has 


Felt 
paid staff. In the case mentioned, intervening 
Tiel ae a ea eat 
Tee in, teats “a, hae 
Bedi ot ate bad Bao he 
rd tran Gaeta ane ee 
iG aang" Pontes crate 


Tn the present context 1 have simply pointed 
to the situation that has existed ‘over the post 
Months “as 1 am. sure that Federal ‘Councilors 
Will appreciate the situation and will see these 
matters’ in their proper perspective. 


@ 11.U. FUND 

he, following amounts were, tobe conteib- 
uted by each of the Divisions to hls 
pled bs estabilsh 1 


New South Wales Division 
Victorian Division 


Western Australian Division 
Tasmanian Division 


At this time a total of $6,435 is held in_the 
Fund, with all Divisions except the N.S.W. 
Division “having attained ‘their quota, ‘The 
balance has been depleted by $500 contributed 
to the cost of my overseas travel referred 10 
above. The N.S.W. Division has paid to the 
Federal Executive $1,659. 
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@ MEMBERSHIP 
In the last Report of Federal Executive a 
table, ‘based on membership figures to 30th 
Deceinber, 1969, was published. Herewith is a 
table up-dating’ those figures to 30th December, 
1910— 
Membership as at 3ist, December, 1970 
9 figures in brackets) 

% Memb. 
as against 

Total 

Lieen- Assoc. Total 

‘sees. Memb. Memb. 


Total 
Licen- Full 
‘sees. Memb. 


VK2 19721105, 58% 4301538 
12933) 11081) (55%) 480) 

vKs 1025 52% a8 
(920) (80%) (276) 

vKA 395 48; aT 52 
(350) (51%) (148) 

vKS 348 43% 99a 
410) (55%) (240) 

vKs 295 605% s1 (386 

vKT 204 

Totals 6289 4533 

Notes. 


12 VK0s (column 1) excluded. 


‘The movement since last year is interesting. 
Both the New South Wales and Victorian Div- 


@ “AMATEUR RADIO" 
No report of the Federal Executive would 
bevcomplote ‘without. reference “to. the “work 
of Ken Pincott, the Editor ef “Amateur Radio". 
Ken has retained that position throughout the 
whole of the period even’ though under enor 
pressure “at work’ and at home. “the 
azine has. continued, fo" maintain a, high 
1 ‘im sure. that "speak on, behalt 
of all Australian “Amateurs when 1 say to: Ken 
Simply “and sineerely. "thank-you" 


@ AUSTRALIS 
At the 1910 Federal Convention the Federal 
Council resolved to support the A.O.B. Project. 
‘The total cost of the production of the space 
hardware involved in this project was envis- 
{nt some $5,000, but current estimates, put 
re nearer $3,000 with some two-thirds 
of this having been expended or committed. 
Ido not in this report propose to dealin 
detail’ with matters ‘relating to Australis for 
the Group will, report separately and fully on 
its activities. ‘There are, ho} ‘two matters 
I would wish to comment. 
‘The Federal, Executive was very conscious 
gf the lack of information circulated to Div- 
iy as to the pro: 
the second half of 
iimost impossible 
schedule to prepare its hardware for shipment 
to the United States of America, and it was 
impossible for the Group to devote time to 


tive appointed Mr. John Battrick (VK3OR) as 


Oscar Co-ordinator. "These decisions were made 
at the request of the Group, and John has 
already been able to lighten ‘the work-load on 
the other members of the Group and also en- 
Sure that more information 1s circulated | to 
Divisions and to members generally. 


@ “HAMS WIDE WORLD” 

During my visit to the A.R.R.L. Headquarters 
in Newington, Connecticut, I saw the A.R.R.L. 
film, “Hams Wide World”.” This film lasts 27% 
minutes and is an attempt to tell those who 
Imow nothing about it a little of the hobby of 
Amateur Radio. It is, of course, orientated very 
much to the American environment and. stress 
is placed on certain aspects of the hobby— 
such as third-party traMfic—that are foreign 


to the W.LA. a print of the film. It will cost 
not more than about $200 and is in 16 mm. 


colour. No doubt the Federal Council ‘will 
care to consider whether or not they wish to 
authorise the purchase of the film with a view 
to its being circulated amongst the Divisions. 
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© V.HF./U.H.F. PROGRESS 

‘Once again the past year has seen further 
improvements in the distances covered in the 
wht. bands. The 432 MHz. record was incress- 
ed to 482 miles by AXSZKR of Yahl, near Mt. 
Gambier, ‘working into AXTZRO/7 on Mt. 
Wellington, near Hobart. Bass Strait was also 

‘ined a number of times on 1296 MHz, with 

‘best contact claimed to date being between 
VEGAKC at Geelong and VRIZAH at) Laun: 
“The distance claimed is 274 miles and 

St'the time of writing is subject t0 check. 

No distance records were claimed on the 
vin. bands, but the propagation conditions 
made the $4-8¢ MHz. band particularly inter~ 
esting with the advent of some International 
DX such as C21, HL, JA, KH6, KR6 and Wt 


© MISCELLANEOUS MATTERS 


I deal briefly with a number of miscellan- 
cous matters. 


ceptibility to cross-modulation. ‘This report has 
not yet been received. 

Novice: In addition, following the 1970 Con- 
vention the 'N.S.W. Division. was asked to 
provide a committee to formulate a report on 
Novice Licensing to assist the Federal Council 
to determine its attitude in relation to. this 
contentious matter. Mr. Rex Black has been 
appointed Chairman of that Committee and I 
am aware that he has devoted a considerable 
amount of time to the matter. It may well be 
that a report will be available for the Con- 
vention. 

Custom Duty and Sales Tax: During the year 

question, the Customs Department allowed 
the “admiseton into “Australia of a transceiver 
on a by-law entry basis. Whilst this docs not 
set a precedent for the future, information 
Telating to this matter has been circulated to 


‘Deen also placed in the hands of the Aus- 
tralian Agents of ‘the manufacturer of the 
equipment in question. The Fed 

does not seg this ag zelaxation 
standing policy of the Customs Department to 
impose a high tariff in this area. Federal 
Executive Delieves, however, that a strong 
case can be made’ for the reduction of these 
extremely high duties and taxes. The matter 
will ‘continue to receive the attention of the 
Federal Executive in the year about to com- 


limited ‘number of ties 
tole in & fev mronthe tine, troughs 
Decause of the limited interest, the cost per 
te will be considerably higher ‘than originally 
expected. 

“How to Become » Radio Amateur”: Proofs 
of this brochure have been submitted to the 
Postmaster-General’s Department and a num- 
ber of amendments incorporated. The Divis- 
fons ‘were asked to indicate the basis upon 
which’ this was to be funded. A considerable 
delay occurred before replies were obtained. 
Again “a limited number” of | the publication 
will be ‘available in the near future. 


@ FEDERAL EXECUTIVE 

Between Easter 1970 and 6th March, 1971, 
the Federal Executive held twelve meetings. 
‘The attendance at meetings was as follows— 


W. Roper. - 
XK. Pineott 


@ KNOWING MORE ABOUT 
AMATEUR RADIO 
In the “World of Amateur Radio” column 
conducted by Pat Hawker (G3VA) published 
in the November issue of “Wireless World” the 
following appears— 
“With over half the world’s Radio Ama- 


86,662 in 1950 to over 260, 
‘years has seen a marked slowing down (and 
even a reversal in some years) of this 


growth accompanied by a re-distribution 
of age groups. Many of the more active 
stations are those belonging to ‘senior 
citizens’ and to. teenage newcomers with 
a sharp falling off of the twenty to forty 

fe group—‘those young enough to be 
enthusiastic but old enough to. be doing 
something interesting and productive with 
it’ to quote a recent article by John Frye 
on the future of Amateur Radio in ‘Elec 
tronics World’. 

“While this trend is far less noticeable 
in Europe there is some evidence of a 
welghting towards the upper age groups 

: believes that the apparent 

tin the constructional 
and technical aspects of the hobby could 
be overcome by placing more emphasis on 
what Amateur Radio has to offer in the 
way of challenge to the intelligence and 
Skill, “in “world-wide comradeship and. in 
the Uiversity of Amateur activities, 


‘The Federal Executive has discussed this 
and other comments following a similar line 
of thought. “What is the future of Amateur 
Radio" ‘seems to be a question that is now 
Very timely and one that could well be con- 
sidered by the Federal Council. Of course, 


di 
Amateur per $00 of population, but, for ¢3 
ample, there is in Australia one in’ 2,000 of 
Population. Perhaps all that the | American 
experience, shows is that there is ‘a satura- 
tion point” in the number of Amateurs. that 
one can expect in one community. A comparl- 
son between the U.S. Call Book for ‘Summer 
1870 with that for Spring of 1968 shows a droy 
in U.S. licensees of 1.9% as against a 12: 
incresse for Australia and a 25% increase in 
the world figure excluding the United States 
figures, The fail in American licences is due 
in part to the introduction of charges for 
Ucences and to changes in the system. Licences 
which were free until about 1907 now cost $5. 
This means that many inactive Amateurs did 
not renew their licenc 
1 would suggest, however, that, these fyures 
are not a justification for complacency. They. 
fell us nothing of the quality of the Amateur 
Service. Making the Amateur Service more 
attractive Mr. Hawker suggests, does in 
fact achieve two things. It may attract more 
Amateurs and at the same time it mi 
the Amateur Service's case for j 
‘own ‘continued existence. The 
very interesting issue, Our 
roblem in Australia is that we know very 
ittle of the patterns that exist. There is in 
my mind no doubt. that we could know 
sat deal more about our hobby. Given more 
facts I believe that we could better plan for 
the future. I commend this matter ‘for the 
consideration of the Federal Council. 


@ CONCLUSION 

I am conscious that this report is unreason- 
ably long; despite this, it deals only briefly 
with a number of important topics and does 
not deal at all with a number of others, 

The topics I have dealt with in detail are, 
I hope, of interest to all our members, 

Finally, I would like to pay a tribute to 
those many people who have made the past 
year the success that I believe it. has been, 
Firstly, to all the Federal Councillors T express 
the Federal Executive's sincere thanks, With- 


VKSAM 
Penfold, VKSZDK) and the various other ome- 
ers who ‘have given so unstintingly of thelr 
time. 

I find it hard to express in words my feelings 
to the members of the Federal Executive. Once 
again, T have relied time and. time. ngain on 
the wisdom and good sense of David Rank 
the Federal Vice-President. Peter Williams hi 
devoted an enormous amount of time in carry- 
ing out ‘his role of Federal ‘Secretary. It is 
Beyond me to’ detail the ‘enormous “ad unras 
mitting workload that. this ‘involved, 
Bespite “very real. personal. ‘aifheuities, Bil 
Roper has provided “almost invaluable ‘assist 
ance as Federal ‘Treasurer, a position of ever- 
growing importance. 
abellgve that the Federal Executive is an 
able “and efficient. team, bringing together “a 
realty’ of “experience and "knowledge that 
would be fo equal in any’ organisation, 1 
have been privileged to be a member of that 
team. 

‘As we enter the new year, following the 
1911 Federal Convention, I believe ‘we can look 
to. the future "with confidence. ‘The “almost 
Epiversa ‘support, that we ‘have’ found recog 
ising the need to employ top level stall 
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‘duet Out! 
) 


20-PAGE STOCK 
CATALOGUE! 


New extended range of ELNA 
electrolytic and tantalum cap- 
acitors. 


New range of TYK ceramic capaci- 
tors. 


New ELNA-FOX C.C. resistors. 


New NOBLE slide miniature trim 
potentiometers. 


New car radio suppressors. 


Send for your copy NOW! 


SOANAR 
ELECTRONICS 
Pty. Ltd. 


SALES OFFICES— 
VIC.: 30-32 Lexton Rd., Box Hill. 
as-0238. 


82 Carlton Cr., Summer Hill. 
798-6999, 


470 Morphett St., Adelaide. 
51-6981. 


INTERSTATE AGENTS— 
OLD: Bi A; Venn Pty. Ltd., Valley. 


wa. ency Ply. Lid., West 
es Casa 
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Hy-Q Electronics Pty. Ltd., Australia’s largest facil- 
ity devoted exclusively to the development and 
production of Quartz Crystals and related products, 
have greatly expanded their production capacity to 
provide even better service for Australian equip- 
ment manufacturers. 


Hy-Q’s new fully air-conditioned plant provides 
application engineering, design and testing facilities 
in addition to a large production capacity for low 
frequency and high frequency crystals in glass, 
cold weld or solder seal holders, crystal filters, 
discriminators and crystal oscillators. 


These facilities are available to all equipment manu- 
facturers and crystal users. Hy-Q Electronics do 
not manufacture equipment, nor are they affiliated 
with any other manufacturer so that you may 
discuss your problems and requirements in com- 
plete confidence. 


Write, Phone or Telex us any time. 


Hy-Oactina 


1-10-12 Rosella Street, 

P.O. Box 256, Frankston, Victoria, 3199 
Telephone: 783-9611. Area Code 03. 
Cables: Hyque Melbourne. Telex: 31630. 
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guarantee the continued existence of the mag- 
azine and of the Federal body, and the con- 
sequent need for an increase in fees—has been, 
if not surprising, at least highly gratifying. 
There is, of course, much work to be done 
but that Work will become much easier in the 
knowledge that our organisation is moving into 


a new era, 
—Michael J. Owen, VK3KI, 
6am. Federal President. 
W.LA—FEDERAL EXECUTIVE 
BALANCE SHEET 
as at dist December, 1970 


mulated Fi 
Balance, Ist January, 1970 - $2674 
Less Deficit ... 279 

$2074 $2305 
Represented 

$187 “eral Executive ‘sues2 


561 Publications chan ae OTE 
1455 Sundry Debtors... - 
526 Stock on hand iat oa = 


Fixed As 


Furniture, Fittings 
1232 ment, at cost 


and Equip- 
jess depreciation 1109 


ow 982 
— Deposits in advance 312 
535 Sundry Creditors 


$2074 


AUDITORS’ REPORT 
We have examined the books and vouchers 
of the Wireless. Institute of Australia (Federal 
Executive) for the year ended lst December, 
1910. In our opinion the accompanying Balance 
Sheet. is ‘properly ‘drawn up \s0 as to give. 9 
true and fair view of ‘the state of the 
of the Federal Executive as at 31st December 
1970, and the attached Statement of Income and 
Expenditure is properly drawn ‘up so. as to 
give a true and fair view of the results for 
the year ended 1st December, 1970. 
Melbourne, Hebard & Gunning 
sth Mareh, 1971. Public Accountants. 


W.LA.—FEDERAL EXECUTIVE 
EXPENDITURE 


Met December, 1970 
1970 


$61 Interest received 


1223 State Contributions —Per Capita . 2414 
527 Publications, ete. 360 
= é 1239 
Cook Bi-Centenary QSL Cards. — 
‘s40a7 

Expenditure: 

$72 Audit & Accountancy Fees $38 

145 Australis Project 1450 

— Awards 2 

3 Bank Charges 7 
Cook “Bi-Centenary ~Qsi- 

1689 ~ Cards = 
1 Contest Committee : s 
= Gall Books, P.M.G. 100 
— Gonvention’ Expenses, FE. 335 
162 Depreciation 149 
390 General Expenses 310 
— Intruder Watch Expenses 9 
45. Insurance a 
26 Maintenance Equipment 29 
20 QSL Bureau 33 

Region Ill. Expenses 3 
Secreiary’s’ Honorarium 200 
toy Travelling Expenses 
1 SWL Awards 2 
12 Subscriptions 35 
Stationery, ‘Telephone, Post 
3s." age 48 
892 Salaries 75 

— 4326 

prrrrd 

$840 Deficit for Year $278 
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“WIND OF CHANGE” 


Brief Report on 25th Federal Convention held in Brisbane, Easter 1971 


‘Yes, there is a wind of change blow- 
ing through the W.LA. This evidenced 
itself in this Convention in many ways. 
There were changes in the methods of 
administration and in the thinking of 
the Delegates. This is the first Con- 
vention with a paid Secretary /Manager. 
For the first time Delegates had re- 
ceived the Annual Reports and Agenda 
Items well in advance, thus enabling 
them to study the numerous documents 
and discuss the contents from a well 
informed basis, not only with their 
Divisions in advance but also round 
the conference table. 


Another innovation was that of the 
Working Groups concept. This is well 
known ‘in other fields and materially 
assisted in the expeditious despatch of 
contentious business. Furthermore, the 
Host Division themselves provided ob- 
servers for each Federal Councillor 
who could not bring up a member of 
his own Division. This action greatly 
eased the work-loads of these Dele- 
and was the subject of great 

appreciation, ‘These arrangements en- 

bled the chairman to proceed on a 
Father ‘less formal basis” without dis- 
pensing with essential discipline. As a 
result, far more views were exchanged 
among Delegates at all levels, both 
inside and outside the conference hall. 


There were eight formal conference 
sessions totalling $1 hours’ work. The 
Working Groups included in one way 
or another most of the Delegates, most 
of the Observers and all of the Federal 
Executive officers. On each of the four 
nights of the conference, very few 
rolled into bed before the’ early hours 
of the morning since the Working 
Groups had no other time available in 
which to conduct their research, delib- 
erations and recommendations. ‘One of 
the Observers had even travelled down 
from far away Townsville and will take 
back with him a comprehensive knowl- 
edge of current W.LA. affairs at the 
national level. In total, the conference 
considered 45 agenda items and 15 re- 
ports. As a matter of interest, contests 
and awards this year occupied a very 
minor proportion of the time. Notwith- 
standing the huge volume of work, not 
every aspect of Amateur Radio required 
discussion. 

Project Australis received the most 
searching and prolonged debate and 
discussion in and out of the conference 
hall. John Battrick, the Federal Oscar 
Co-ordinator, stood up well to the bar- 
rage of questions and_recriminations 
despite having taken this onerous task 
over only a matter of weeks prior to 
the conference. He produced the actual 
demonstrator model which was still 
“cosmic-ray” filled, having just been 
recovered after the Hi-Ball balloon 
flight from Mildura. Much interest was 
shown in this equipment and it is an- 
ticipated that in the next few months 
all Divisions will have it on short loan 
for members’ examination. 


John also displayed the printed board 
and multi-module chassis which is de- 
signed to incorporate multi-channel 
translators and telemetry. He ex- 
plained that the designs and construc- 
tion are in accord with the current state 
of the art. He went on to say that the 
recent articles in “AR.” by Les Jen- 
kins, VK3ZBJ, and Harold Hepburn, 
VK3AFQ, showed the way in which 
eurs can get on this “band wag- 
gon", Joba bisught. everybody up 4 
date and answered, to the best of his 
ability, a barrage ‘of questions on all 
aspects of the Project. One reaction, 
among many enthusiastic responses, 
was the immediate donation of a sum 
of money to aid the Project. Judging by 
the reactions, there is now every pros- 
pect that AO6 will achieve success. 


Once again much time was devoted 
to consideration of measures aimed at 
the protection of our frequencies and 
their usage. I.A.R.U. Region III. Asso- 
ciation Reports on ‘the conference in 
‘Tokyo last month, at which the W.I.A. 
was represented by the Federal Presi- 
dent and Air-Commodore George Pith- 
er, VK3VX (at his own expense), high~ 
lighted our problems. In July there is 
the World Radio Administration Con- 
ference of the I:T.U. in Geneva, and 
the Tokyo I.A.R.U. Conference decided 
it was desirable to send a Region ILI. 
Observer to Geneva. This will be paid 
for out of Region Ili, funds and the 
person selected, Tom Clarkson, ZL2AZ, 
appears to be ‘ideal for this ‘task. 


On the question of frequencies, an- 
other, aspect was deeply discussed, 
namely, the report on “Novice” licens- 
ing bythe committee under the chair- 
manship of Mr. Rex Black, VK2YA, 
as appointed by Federal Executive. 
Motions on this matter were debated 
and adopted. Another aspect is Re- 
peaters which arose from the very in- 


teresting report from the Repeater 
Secretariat. 
On contests, the management now 


moves from VK6 to VK4 and will be 
under the able direction of keen organ- 
isers in Brisbane. Time precludes fur- 
ther comment at this stage, but the 
“winds of change” are more than a 
breeze. 

* 


RECOVERY OF STOLEN VK2 
INSTITUTE PROPERTY 


During February 1971, Sydney police 
recovered the majority of the commun- 
ications equipment that was stolen 
during October and November 1969 
from the Institute stations VK2WI 
(Dural) and VK2AWI (Atchison St.). 
So far none of the publications or store 
items (resistors, semiconductors, etc.) 
have been located. It is understood 
that they also recovered a lot of elec- 
tronic and other items which had been 
stolen from around Sydney. The police 
have charged a person in connection 
with this offence. 
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DX 


‘Sub-Editor: DON GRANTLEY 
P.O. Box 222, Penrith, N.S.W., 2750 
{AIL times In GMT) 


Due to the industrial trouble in the British 
Post Office, and complete lack of information 
from the VK chaps, there was no panty 
‘of compiling any news last month. ‘The situa- 
tion has now returned to normal and the news 
sheets are flowing once more. I would appre- 
ciate some more news from our members, our 
Supply of news from’ overseas Is on a Tecip- 
rocal basis and if 1 can't supply them, they 
won't assist us. 


to correct, a possible error in 
the March issue, or at least one VK6 chap 
considers it an error. “T refer to the comment 
Which T made ‘in Teference to Jock ZL2GX 
252 mint stamp in’ leu of the 


accused me of saying that he will accept a 
2$e stamp in leu of AN IRC. ‘I refute this 
Statement, it did not ‘appear in print either 
directly or by implication, but to clear myself 
of any ‘adverse comments which may have 


arisen through what was a grammatically bad 
aentencey 1 will re-phrase the statement, Most 
N.Z.A.R.T, awards cost 3 IRCs, however the 
Awards’ Manager of, that Society, Mr. Jock 
White, will accept a 25¢ mint Australian stamp 
in full payment for the award. ‘To put this in 
simple arithmatig,'S ICs at Téa, each cost S4c, 
a stamp costs 25 cents, thus the saving 
award is 29 cents or over 80 per cent. of the 
cost 

‘QSL information for 9G1GT and PJTIC_ x 
lating’ to current operation is required by Noel 
VK2AHH, at Box 137, Kempsey, if anybody 


Had a note from Ray Kearney back in De- 
ember in’ reference to the operation from 
Mawson by VKOCC, who was due to come on 
from, that locality early this year, T included 
this in an earlier batch of notes which missed 
the deadline, so for the benefit of all concerned, 
please send QSLs for this operation, which is 
by (Gol ‘VK2BCC, to Ray Kearney, VKIBRK, 
18 Kiora St, Cabley Vale, 21 

Pleased to note that Jack VK3AXQ is back 
on the air again from new QTH in Hawthorn. 
‘Amongst stations worked by him are VK9YR 
gn Cocos, KC4USI ‘on the C.G. Icebreaker 
“Staten Is", MPATDU, Key Straw, Hd. B.T.S., 
RAF. Shaijah, Trucial, Oman; XW8DO, Box 
25 ‘Vientlenne, ‘plus many other 

I have in front of me all the 1971 issues of 
Geof Watts DX News-sheet, some of which 
were issued before the strike, but were held 
up in England. Some of the information given 
may ‘be a ittle out of date, but possibly, some~ 

iy {8 wanting It as it probably hasn't been 
seen 1m print a8, yet, 
has been on the air regularly, more 
often than not ‘cn 14ate, subeetand voeusiy 
around 17002, His address is Private Bag 3, 
Francistown. 

From Nauru we still have Bob Lear pounding 
in, also C21GB, who is D. G. Stephens, Radio 
Station MQI, Nauru Is., Central Pacific. Bob 
is ‘well known as VK2A8z, and will be on the 
island for several years. 

CEOAE has been reported here in| Sydney 
quite often of late and is active on 7030, 3930 
€.W., and 14832, 21360 and 28550 s.s.b, ‘QSL 
to. WASHUP. 

DM4WOA,’ who is Gunther Kochniss, 2344 
Glowe/Rg, Ruegen Radio, DDR/German Demo- 
cratic Rep.. is situated ‘on Rugen Is., which 
counts as £U-57 for IOTA chasers. 

'WSHNK ‘denies that he. is 
VASVH/JTI, but if necessary can ‘act 
medfatory for overdue QSLs, as he is in regular 
contact with the real manager, UASVB. 

‘King Hussein, who caused many pile-ups last 
year when signing JY1, was active in January 
using the call sign GSATM. “In early’ March, 
JVB was operating on 21888 gab, 

ctivity, from Canton Is, Ksgos/KEs 
14225 at_ 06002 and 1500-17002, with QSLs going 
to his home QTH, also K6AZD/KBS8 who says 
he_will be there tntil the end of the year. 

‘Some news from U.S.S.R. UAQTO is in zone 
18, UVOEX and UWOIN are in zone 19, whilst 
UAOYT Viad Maymiston, Box 60, Kyzyl, Tuvin- 
jan, ASSR., USSR, is in zone 23. 


Falkland Is. 
Antarctic, QSL to LASCC; 8J1RL from Showa 
Base, Antarctica, QSL to’ SARL, both calls 
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Swaiiland, 
allocated by LT.U. to the Republic of Panama. 

VUTUS is due to commence from the Lac- 
cadives on April 10. There is some confusion 
here. Geoff Watts states the call will. be 


pleted, and ‘Bob asks for all QSLs to be sent 
his home address. 

Nghe Sao prea currently being used by the 
Greek fraternity, is a special one commemorat- 
ing the 150th anniversary of the Greek Rev— 
olution, and will be available for the full 
Period of 1971, SZOCB has been active on 
3s MHz. 


I don't know the reason, but KW6 seems 
to be a hard island to get a QSL from. KW6AA 
is putting a tremendous ‘signal in here and 


fe WARIWG, wBRQV/;c36 
WEOHDG; VEGFA In 


‘QSL to 

the Blamarke Archipelago for a year has: WOIHL 
as manager; VKSXX on Christmas Is; VKSLV 
is Louis Varney, Box 900, Pt. Moresby, Papua. 


Box. 3051, "New 
Apparently WSHNK was inundated with re- 
quests for assistance with JTI QSLs, Yor ina 

Biter bulletin he is ‘asking. the to be 


on aureply. "ie has to. write to the: manager 
SgTRAD ts mentioned in a lst of QTHs fi 
i ment na st trom 
VK2AHH,. an being. Box’ 100,°"Nouakachott 
Mauratania. “Further to’ this, he’ skeds JAIKSO 
Mais ‘sab. on Sundays at 6730, with the. sug 
259 ‘at 09002 Sundays. "He fe 

id beam. 
Fhe is ex-CPIGN, and 


uery beside 
Reunion Is. has quite a bit of interest these 
post weeks. Michel FRIAF on 18120, ‘Box 207, 
Denis; Francois FRIAG, Box 819, ‘St. Denis: 
FRIAH, Claude, also Box’ 819, St. ‘Denis; and 
FRIAI, Box 4, St. Clotilde, are’ all fairly active, 
KGOSF, KG6SI and KG@SY are all active 
from the’ Marianas, with the latter's QSLs going 
fe, Box 208, Capitol Hill, Saipan, Mariana Is, 


‘OA stations cun use the prefix OB during 

1971 to mark the 150 years of independence. 

OB8v was most active during the contest 

week-end. and asks for his QSLs to be sent 
‘WaGFF. 


to 

‘A new lst of prefixes for the various Pz 
call ‘areas has ‘made available. PZ1 
Paramaribo and Surinane, ‘Pz2" Nickerie, P23 
Coronie, PZA Saramacea,’ PZS for reciprocal 
licences, PZ§ Para, PZ7 Brokopondo, Pz Com- 
mewijne, PZ9 Marowijne, and PZ0' for special 
stations. 

‘This concludes the back log of information 
from Geoft Watts. As well as providing a very 
fine up to the minute news sheet, Geof has 
an arrangement with W6GSV by which he can 
supply that gentleman's QSL Managers Direc- 
tory at a very much reduced rate. 

For award hunters and the like, here is the 
current list of Commonwealth countries: Az, 
AG3, AP, C2. G, GC, GD, GI, GM. GW, 
‘MPaB/M/Q and T,'VE, VK, and ali VK islands, 

‘Z.CA/SB4, 


well under way for 1971, certificates are award- 
ed to top-scoring station and sw. in each 
continent, and the world champion siation and 
Sw. receive a silver cup and certifcate. Full 
information on this and island numbers from 
Geof Watts, 62 Belmore Ra. Norwich, Nor 
72-T, enclosing four IRCs for current island 
directory. 


CWSBH, CWACR, CW8CZ 
‘were very active in last year's events. FYO is 
the prefix issued to reciprocal licensees in 


French Gulana, FYOZO being the frst. HSO 
was a special station in Thailand, but no de- 
tails are given. OIUSUF was ‘the Scout Jam- 
boree Station in Finland. YOO was being used 
as a suffix by YO2 stations in the city. of 
Timisoara, Romania, up to the end of last 
December’ to celebrate the 700th anniversary 
of that city. 4BIAE was a special call sign 
issued to XEIAE for the CQ Phone Contest 
last year. ‘9C@ was used by EP2 stations last 
year in the same event. During October last 
year, 9J2 stations were permitted to use the 
brefix 816 to celebrate ‘the 6th anniversary 
Of Zambia, 

VEGAP wishes it known that he has QSLs 
available for the 1968/9 Pacifle Expedition for 
‘the calls below, so if, you failed to recelve a 
card, an IRC to 1933-3ind Ave., 8.W., Calgary 
‘Alta! Canada, will do the trick: ‘VRIFR, SWIAE, 


VRP, VECAJT/KBS and VRSAE, ‘This ex: 
edition was held between Sept, 1960 and 
‘eb. 1969. 

“The following are Usted as future operations 
by “the Long Is. DX Association, JDIABX, 


‘ABs. and AAZ, who were active at the time 
ef writing, SHSLV. trom: Zanzibar’ over the 
Easter’ weck-end, Spratley. Is. late March ‘or 
April, VUTUS. and group from the Laccadiver 
‘Abril 10417, St.Martin FSOAB Mar. 6-10" 7, 

nia. by’ DLIPT. last, two. weeks in June, 
and" Gus "ACB planned. for April: 

‘A memovre the PA QSL. Bureau. “Due to 
the: co-operative work of the two ham ssso- 
lations in Holland, the (QSL ‘Bureau, ‘Box 190, 
Groningen, ‘has been closed. So. all’ cards fof 
Moet, hill hn “hia 

iether tureau, Box 400, Rotterdam, 
Netherlanas, 

HSSAET “Mercer” is now active, QSL to 
KOVIF: "HSAAEF,ususily’ on. °90" xu hays 

L to ARS. Box 22, A:P.O., “Sin” Franc 
disco, “b003%, "U.S:A., whilit QSL "info. is not 
available. here for’ HSSAEP“ who has” been 
Guite active on ‘the same ban 

SDIQJE, JDIABZ. and” JD) 
from Bonin’ Is, now known 
until March 14, and for this ae “the ‘QSLs 
Beain go to the SARL 

PYOAD has been very active from Femando 
de Noronha during the past “week.” He. hi 
Been heard on 3H during the, ight 
often ont Miz., 7008 ew. and 
the last’ stages ot that ‘band's ‘morning’ acti 
{iy about. 21002. He is also on 380," but 
0015z which would be of little use here. His 
address is Box 2, Fernando de Noronha, Brazil, 

‘TIOd and TISCF were used by the operation 
from’ Gocos Is. earlier “this "Year. “QSL. 40 
Waven, 

CSAS, Madiera Is, who has been quite 
active on 28. Miz., stipulates ‘that ‘his QSLs 
fo via the RS.G-B., "net the CT. Bureau as 
Gne would expect. “KEQHT sent his card to 
the RS.G.B. with two IRCs and got a direct 
Fepiy’ within two, month 

in" the Vatican” was to be operated 
by ‘@ group of DLs from March 16 to 23, and 
for “unis. period only. the “QSL# should go t0 
DLICU, Box 385,°7 Stuutgart 1, Germanys 

The logs for LI2B, the Kontiki Raft, have 
not_as yet been received by the QSL Manager 
EASKG "and. there is no” information as. to 
when they. will come ‘to hand. The actual 
QSL is a’ beauty, and tells the story of the 
Voyage. 

‘Arnote here re the current VKOHM, who is 
isted”'as being etive from Heard Island. for 
period “or ‘six: months this, year. ‘This is. not 
Hugh Milburn who. went QRT. iate last “year, 
but isin’ fact” Giraud,” formerly FBEXX on 

‘GSLs for ihe current ‘station go 
ind ior last year's operation by Hugh 
Milburn ‘to "WIPE 


AWARDS 


Diplome 
by the Canadian Section of the REF, 
‘application to. VEQAF 


Ameriques Francalses.—Offered 
Its a 


address. You need two. stations from FP8 St. 
Pierre and Miquelon, two from Guadeloupe 
G7, two from French Guyana FY7, and one 
from either Martinique FM7 or French ‘St. 
‘Martin FST. Contacts after Jan. 1966. 
‘Award—The eternal city 


for made. coniact 
or _non-Euro 
Rations, Cost is 8 IRCs, 
Jog data only to ARI, Sezione div Roma, 
“Grea Aeterna Award.” GP. 361, Roma, Italy. 
Trieste Aw ‘and 


can be obtained iater 

plus an IRC. The 

above requirements for non-Europeans only, 
(Continued on Page 25) 
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k,, VI3ASC 


Compited by Syd Ct 
nd . VKTAG 


RL. Gunther 


‘BREAK-IN” 
December 1970— 

Hutt Valley Branch 18 N.Z.A. 
Historical. 

Phone Monitor, ZL2AWF. Untuned device 
consisting of 2.5 mH. choke, diode, bypass and 
decoupling. capacitors, Stated to be quite 
effective for phones. 

Portable Transistorised 


ZLQBBT. 


six easily obtainable transistors and other com- 
monly” available parts. dial ‘mechanism 
was taken from a "TU" tuning unit where it 
Was originally used on the v.t. 

‘A Franklin Oscillator using FETs, ZL2APC. 
‘A tried and true circuit which does not seem 
to be as popular as it should be. Has the 
advantage Of using an untapped coil. 

mentary Symmetry Transistor Audio 

‘ZLITBH. Does and don'ts of com- 


7B, 
‘These modifications make your Creed 
‘7B fully ‘automatic, 

‘HAM RADIO” 
Fy 1971— 


Editorlal.—Concerning inductance substitutes 
fm ralcrominiature modu 


ss Filters and Fil- 
snplitiers for 80 and 14 Mifs., WSKHT. 
jerfor mance, narrow band. 


Two Kilowatt Linear Ampli 
WsUOV. This high performance six metre 
Inear features the new  Eimac 8877 and pro- 
vides acceptable stability and reliability with 
minimum harmonic output. ‘The valve itself 
is not for Australian conditions, but the design 
criteria are interesting, particularly in view 
of the fact that the valve is rated according 
‘new and much more realistic "IVS" 


cy Clipping in Single | stdeban 
ment, K1YZW. Audio speech clip 
duces excessive distortion when use 
ipment, as ably explained here, 
re methods to avold it. Rt. clipping 
Bives best results, but it is Important to keep 
P.e.p, voice peaks) at least 20 dB. above back- 
ground noise peaks, for psychological intelli- 


Low-power transmitters for two and ten metre 
that use field effect transistors in every stage. 
Ifyou are interested in this subject, be sure 
‘also to look in Ed Noll's books (published by 


eS and 


"EET Principles and Practicy 
"Solid State QRP Projects”. 
‘Improving the Motorola PAs Series, WB2AEB. 
“add these ‘modifications and ‘you'll haves 


‘Two Metres, WB2EGZ. High perfor 

converters ‘featuring “gate-protected | MOSFET 

devices and simple construction. Very nice. 
‘Trouble Shooting the ST-0 WETY. Demodula- 


tor, "WOFFC. Complete trouble shooting \in- 
structions are given along with voltage measure- 
ments and theory of operation, The ST-6 ap- 
pearing in “H.R.” last month’ appears to be 
the ultimate in. teletype demodulator, systems. 

The Repalr Bench, Larry Allen. “Thinking 
your way through repairs.” Bravi 

"Adding Incremental Taning ‘0 your Re- 
ceiver, "VESGFN. This simple varactor-con- 
frolied elreuit gives incremental tuning when 
added to any commercial transceiver, 

Ham Notebook. Measurement of electrolytic 
capacitors, maintaining or adapting blowers, 
grid dipping transmission lines.” But an im- 
Portant error appears In the article showing a 
‘Simple method for replacing chokes or resistors 
by diodes in power ‘supply filters: His theory 
fs quite wrong, and the only benefit he obtains 
is by adding another electrolytic. 

New Products: Microwave varactors, | All 
About Cubieal Quads 'W. I. Orr}, and edition: 
Beam Antenna Handbook, 4th edition, 


“SHORT WAVE MAGAZINE” 
November 
Using the Joystick, GSDCS. Some say it 
¢annot. possibly work. Others. get DX. Here 
is someone who believes that it will give good 
results if) properly tuned. 
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‘Small Battery Transmitter, GSOGR. 2 x 1T4 
160/80 metre phone. 
‘GSKHC. Improv- 


December 1970— 


‘Transistor Tx for Two, G3TDZ. Straight- 
forward QRP job. 

‘Running the Hy-Gain 14AVQ, GSKFE. Multi 
band trap vertical antenna. A’ loaded vertical 
antenna about 20 ft. long which covers 40 to 
10 metres. ‘Traps are used to isolate the various 
sections so that it is about @ quarter wave- 
Tength’ on all bands. 

‘Direct Conversion. Recelver fer Top Band, 
G3YMP. Using a ECCS in a self balancing 
mixer circuit, 

‘What Are Thyristers? Explanation of basic 
principles. 

Cloth Ears, GSRIV. The psychology of cw. 
reception. 

‘Transisior Power Supply Unit, GSPKW. With 
overload protection. Values’ for two output 
ratings. 


“13 MAGAZINE” 
y 91 
New Aj h for the Metal Loeater, by 
WSHDM. "A' clever idea. Two. if. oscillators 
produce an audio beat in a transistorised re- 
ceiver, and the frequency of one of the oscil- 
Intors'is changed by magnetic induction from 


nearby ‘metal objects. 
‘Applications using the Var- 

|. The simple theory’ and prac- 

application of voltage _variable-capaci- 
lance diodes, frequency multiplication, tuning, 


and 

"A Clean AFSK Unit, WBAFMP. A frequency 
shift keyer to plug into the microphone Jack 
of an sab. transceiver. Uses two Ics, 


‘An S8TV Pateh Box, W4UMF.  Interconnect- 


7 ur TY, KZOJL, The author con- 
siders that a basic’ tv. set-up can be done 
imply by converting a. suitable disposals de- 
vice, along with a ‘suitable camera and. t.v. 
set.” Important ancillary investments include 
“() Lots of enthusiasm, and (2) Lots of cold 
beer", particularly the former. 

‘A Taning Indleator for RTTY and FAX, by 
WIOER. Tuner filters plus tuning eye. 

On, bmelency, Organisation and “Magasines, 
WASBKC. “Information you cannot —finé 
Useless," s0. the best way to use magazine 
articles is to tear them out and fle them, tak- 
ing suitable precautions to ensure subject’ con- 
tinuity, An excellent idea, ‘amplified in rather 
more detail in a similar article in “Ham Radio” 


A. two- 
police band” 


transistor ‘converter to. use a 
fm. recelver covering 146-180 MHz. 

Magnetic Deflection for SSTV, WB2ZIV. Using 
disposals tubes. 


Bullé an 8-Transistor Code Oscillator with 

«one IC, K6MVH. The HEPS70. 

‘The Beeper, KIZJH. A Pulsed tonc- 
modulated transistorised transmitter for 6 mx, 
useful for fox hunts, recovery devices, etc. 

‘Study Guide; General Class Licence, Part VI., 
w2NSD. A ‘remarkably clear description of 
basic amplifier theory, as part of the continu- 
ing series run by this magazine for licensing 
classes. This particular article should be read 
by. all authors (and editors) who. talk about 
“class B” unbiased final p.a. transistor stages. 


Phone Patch Level Adjustments and Man- 
preefing, WANVK. Not relevant for Australia, 


Perf-board Terminal, KSLLI. Making your 
own terminals for, and using the 0.1 spacing 
Vector board. “An excellent, substitute for 
printed-board ‘construction, particularly if you 
‘Want to experiment with ‘circuit modifications. 
Vertical Antennas, W5QKO/ 
‘The use of antenna’ couplers for 
Hranscelver owners who have not heard of 

‘The Low-Ohm Meter, WSYZC. 
idea: a transistor set up for constant current 
feeds @ microammeter which is loaded by the 
unknown resistance, allowing very low Te- 
sistances to be read. 


wat Ghenp and Easy Gus Watcher, WOSDIC, A 

lution for the considerable problem 
faced by transceiver owners: how to use them 
for receiving more than one frequency at a 
time. (All further comments on. this Kind of 
“progress” would be unprintable.) 


DX NOTES 


(Continued from Page 24) 


QSL MANAGERS 
CSIBD to FSIS 


A. clever 


FM7WQ to WAOPM 
FPOCA’ to K20JD 
FPONQ to W2NQ 
GBILI to G3TPY 


DUIFH to WeDQE 
ELICB to W2CTN. 
ET3DS to VESDLC. 
FOHI/FC to G3KFT 
FOZF/FC to DLOLA 
FHBCE to W2MZV. 


‘That Is about 


KJ6CD to WSTS 
1 the room we have for thi 
month, my thanks to Geof Watts DX News 
sheet, LS.W.L. staff of Monitor, the Long I 
DX Assn, VK2AHH, VK2AXQ, Ernie Lum and 
Maurie Batt, 73, de’ Don 12034. 


RUSSIAN PREFIXES 
‘The recent changeover in the U.S.8.R. from 
the famillar U series prefixes to the new UK 
series may have excited the prefix chasers, 
but the average Amateur remains baffled as 
to which country the UK station is in. ‘The 
following list should help clear up the con- 
fusion. 
UKI_UAL6 
UK2A—UC2 
UK2B—UP2 
UK2c—ucz 
UK2F—UAI- 
UK2G—UQ2 
UKaI—U 
UKaL—uc2 
UK20—UC2 
UK2P—UP2 
UK2q—Uge 
UK2R—UR2 
UK2s—uc2 
UK2T_—UR2 
Uk2W—UC2 
UK3—UAL-6 
UK4—UA1-6 
UKS ‘except 
UK50)—UA1-6 
UK50—UOs 
UK6A—UAI-6 
‘UK6C_—UDs 
UKeD—UDS 
UK6E—UA1-6 


UK6F—UF6 
UKsG—UG6 
UKGH, 1, J—UA1-6 
UK6K—iD6 


Uk 
UKER—UJ8 
UKBT, U, Z—UIB 
‘UKS—UAg 
UKO—UAO 


—Peter Nesbit, VKSAPN, 


RESIN CORE SOLDERS 
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VHF 


Sub-Editor: ERIC, JAMIESON, VKSLP 
Forreston, South Australia, 5233. 
Closing date for copy 30th of month. 
‘Ail Times "in ES.1~ 


AMATEUR BAND BEACONS 


Carnarvon. 
YESVE, ME. Barker. 


JAUGY. Japan. 
'WBSKAP, 


HLSWL, South ‘orea 
Note the frequency of VK6VF has been cor- 
ected fo read 148.010 Mite, Our friends in New 


Beacons fn alivares area, a 
Appears on. 148.200,’MH 
2taviD ' From the V.h.f, Notes of “Break-] pol 


jauds (12% w.p.m, 
@ minute, carrier off for our seconds each 


minute. it transmits week days 1600 to 2100 
ES.T. ‘and, continuously 1600 Friday to 2100 
Sunday. ‘These times are subject to some 


vaziation, 
News comes to hand that a @ metre beacon 
being constructed for the Mt. Barker/Albany 
area, possibly operating on $2,500 (freq. to be 
confirmed). “Also reports of 6 and 2 metre 
liner being “considered or constructed 


using a Pye reporter. 
come ‘news comes’ from. Viz via 


"transmitting time. ts 23, ‘seconds, 
fave applied to the PANG. Dept. through their 
Divisional Council for ‘support in gaining a 
licence for a 432, MHz, manned beacon, , 60 
‘that could. be 

course. And 
grow, this is a very healthy sign and indicates 
an awakening interest. in| DX and contacts 
further afield than across town, at least 
Some of the fraternity, There’ is no doubt 
Deacons are being used more and more to 
Indicate ‘possible good conditions for other 
contacts. 


1M MHz, DX ACROSS AUSTRALIA 

‘Thanks to that mighty beacon near Albany 
on 144.500, VK6VE. giving advice of suitable 
conditions ‘prevailing, contacts were once again 
made right across southern Australia on 19th 
and 20th Mareh. Bill VK3AMH frst ‘noticed 
the beacon from his Ballarat QTH and. tele- 
phoned Bernie VK6KJ and. got him on the 
band, and eventually made contact late in the 
evening. Bill copied Bernie's a.m. signals up 
to 87, and Bill heard in Albany even better. 
The following morning on sked, the two sta- 
tions had a rather scratchy contact. However, 
conditions ‘improved again on the evening of 
26th to allow Bill and Bernie again to contact. 
By now there were other stations in on the 
act. “Colin VKSDK and Trevor VKSZTH (from 
2 very poor location shielded from the west 
by Mt. Gambier). Mick VKSZDR, Eric VK- 
S3ZKN ‘and Bob VK3AOT. Most signal reports 
were towards the 5 x 9 "mark, so it was cer- 
tainly a good opening, The path to the west 
dropped out completely soon after midnight 
on Saturday night. “However, conditions 
Femained good for shorter distances on the 
Sunday morning to allow Bil VKIAMH and 
Bob VK3AOT to work Tony VKSZDY. During 
all this rush with Bernie, David VK5Z00 in 
Mt. Gambier ‘contented himself, by working 
into Adelaide via the Adelaide Channel 4 £m. 
repeater! 

Reflecting on the conditions which finally 
ended. with the contacts with VK6KJ, it is 
interesting to note the comments of Bob VK- 
3AOT who ‘reports as follows: “On Sunday 
morning (14th March) an extensive duct Te- 
Sulted in contacts as far south as Mt. Wel- 
lington near Hobart and as far west as Mt. 
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Gambier. 
Wellington at S7. The VKS 2 metre broadcast 
from Mt. Gambler was quite readable. On 
‘Monday ‘ight the VKS beacon from Albany 
was audible in Mt. Gambier but no contacts 
made. Conditions on Tuesday were again very 


VKTEM work cach other almost daily on 432. 
In. VK2, ss.b. activity on 432 is noted with 
interest.” ‘Those currently operating are Rod 
‘VK2ZQJ, Roger VKSZRH and Tom VK2NN, the 
latter you DX men should note usually has a 
cw. transmission on 432.336. most nights be~ 
tween 1900 and 2230. His beam is horizontally 
polarised with at ieast’ 5 dB. gain in all 
Girections, ‘and the QTH is 3,000 feet asl. in 
the Blue Mountains. He would certainly wel- 
come Feports of reception. Wally VKGZAA 
phoned VKSZDX recently and amongst other 
things mentioned, he is getting very 
in WS2 and planning to use right hand or clock: 
wise polarisation for an antenna. As Wally 
lives in the Albany area, this could represent 
an opportunity “for transcontinental 432° MHz. 
DX. ‘Whether the helix type antenna will do 
justice to the signals unless used at both ends 
cf the contact has yet to be proved. Anyway, 
Someone may be able to lend Wally a beam 
or phased array for DX work! 

‘On 1296 "MHz., Ron VK3AKC and Kevin 
VKIZAH continue their tests, with John 
VK7JV joining in at times. Dale VKSZER has 
Deen conducting experiments on 1296 and now 


that he has fd his c.w. we hope he will 
continue with the experiments and not go 
down on the “easy bands”. 

‘A brief m ‘has come to me from John 
VKSJE, (ex-V1 ) that interest is growing 


in rity. in VK. John carries out fairly 
gular tests_on 144.390 with Lionel VKSZLA. 
and. Peter VESZDN. 1 have asked John for 
further information’ on r.t.t.y. for the next 
{sue of “A(R.” In VK3 more r.t.ty. two-way 
QSOs took’ place between George VK3ASV 
at Morwell and Noel VK3NR in Melbourne 
over a 90-mile path, using F2 on 146.584 MHz. 


SIX METRES 

This band has been relatively quiet during 
the pastmonth. A welcome letter from Peter 
VitcZDY ‘Confirms the Stop Press item of last 
month that he did in fact work. HLGWI 
Both ways on Ist March, “Peter goes on to 
Eay conditions in VK6 during the “past” atx 
Months have been particularly’ good, VKt ‘to 
VB Inclusive ‘being’ worked many times. and 
cven Zia being heard, JAs have made their 
Sppearance, and 9 or 10 were worked by three 
siiions “VK6ZDY, VK6ZCM. and VK6WA on 
ist. March. There appears to be quite an_up- 
Surge in sa. activity in the West_and with 
the results already ‘proven, more stations "will 
bev on that mode fof next’ DX season. 

"ro prove ‘the point that you have to be 
sround if you want 10 grab the DX. this ttle 
tem comes to “me from Wally VKSZWW and 
I quote: "21/9/11. 1690 hours.” Was, sitting in 
Jounge drinking (iea 
extension speaker running in kitchen, where 
Site" was sewing. She called out, "I can’ hear 
Cows" bab: Indentiied JAIODA. calling "CQ 
Sd replied to him. 1642: Completed contact 
ih Hiin"on, Se. "Gave 3 x 8, recelved 8% 3 
Heard no other ‘signal although 1 called ani 
Tstened “for “another. hour” As “the. band 
Eppeared “to only open fora few’ minutes, 
Ebmeone always seems to. be lucky! 

Tneldentally, Wally. will be operational, up 
tol the early part of May on 82.010, MHz. from 
® iocation 12" miles north “ot ‘Tarcoola on the 
trans-continental. railway ine, ‘some. 300" miles 
Forth-west of Adelaide.” He will be using s2-b. 
End running skeds with Doug VKSKK in Dare 
win and erry VKSSU. in Ceduna onthe West 
Goust for melzor scatter contacts, Adelaide has 
Been included in his programme and Wally 
Mould ‘welcome Feports "of his. signal’ or con 
fects from other areas. Tt is unfortunate this 
Information ‘comes so inte’ as the operation will 
probably be concluding ‘by the time” You 
Fead thie 

Looking at 6 metres overall. however, Apeil 
ond May’ will be the months for trans-eqUaior 
fal'contacts if they are going to come. We have 
had the contacts made in Perth early in March, 
VSZWW grabbed one on fist, and Bill VK~ 
BZWE almost. made it two-way “with a JAS 
on 21th, Indleating’ the ‘signals’ are extending 
further ‘south 


VK3 EASTERN ZONE NOTES 


From George VKSASV comes a lengthy letter 
with lots of news and the following are ex- 


tracts therefrom. George reports that the 1970- 
716 metres Es season was the best for elght 
years as observed in Eastern Victoria. “The 
Brst_opening occurred on 3/11/70 and last on 
5/2/71. George's. records show Sporadic E 
occurring on 15 days in November, 20 days in 
December, 18 days in. January. 'QSOs were 
made with VK1 to VK@ inclusive, and ZL4. 
He notes increased useage of s.s.b. The cur- 
rent solar cycle No. 20 has been unusual, very 
little “like ‘cycle 19, ‘but somewhat similar to 
cycle 18 which produced excellent auroras in 
3850 and 51. ‘auroras last year observed 
in the Northern Hemisphere have caused v.ht. 
Old-timers to speak optimistically of auroral 
conditions and F2 DX likely for the next 18 
months. 

‘George continues: “We have a well _estab- 
Ushed 2 metre fm, net using Channel B sim- 
plex and recently’ installed a repeater using 
Channel 4_(VKSBEZ) near Mt. Tassie, 16 miles 
south of Traralgon. We now have 41 stations 
using 2 metre fim. out of @2 in the Zone, 
Am. 2 metre activity is also increasing once 
more, this season saw eight active Amateurs 
and one on ss.b. Three more will be on 5.s.b. 
Scon. ‘The Eastern Zone V.h.f. Group has made 
a decision to transmit between 144.406 and 
144.496, leaving the bottom section of the band 
clear to try and minimise the effects of over- 

fodulation and de-sensitisation to 

‘when they are trying to work 
weak or DX stations. Each VK3 Vibf. Field 
Day plus National Field Day at least’ iwo or 
three portables were in the feld, no wins, but 
some good scores.” 

George has sent me pages of information 
regarding 144 MHz. band zoning as. discussed 
by the Eastern Zone at various meetings, 
have not had time to study it properly, but 
will pass on information about this in the’ next 
issue. In the meantime, it will give me an 
opportunity to" contact’ George ‘for further 
information. 

From the pages of the Geelong Amateur 
Radio and T.v. Newsletter comes advice from 
George VESYDE that a new Amateur, Satellite 

proposed, to be Inunched in November 1971. 
Further de ‘Also. in 


‘The Hi-Ball experiment appears to have gone 
off with reasonable success, the fi 


ing ‘to about 70,000 feet, ‘and. tt 
100,000 feet, on 23rd and 25th March  respe 
tively. The’ expected brief teport of operations 
through the ‘Hi-Ball has not ‘come to hand, it 
seems likely the renulte, willbe the “subject 
of a special report to "so the matter 
need not be pursued here, 

The 7th Annual Radio Convention is to be 
held in Mt. Gambier over the Queen's Birth- 
day week-end, 12th and 13th June. ‘This year 
the programme will include for the first time 
as an experiment an 80 metre fox hunt, 80 you 
ht. bods will be able to show your with 
Zour moblle receiver’ and'df loop. Phere ‘will 

je plenty of things for ‘v.hfers to interest 
themselves if the years gone by are any guide, 


HISTORY 18 MADE! 
In March “A.R." I referred to a ‘“dyed-in- 
the-wool”” cw. operator of many years’ stand- 
ing turning to v.h.f. phone. For those of you 
who didn't guess who, the reference was to 
Harry VKSMY who by dint of perserverance 
has got himself on the v.i.f. bands and is now 
Iooked upon with pride by the Amateurs of 
some years’ standing, and with awe by the 
younger fraternity!" However, ‘let's spare 
enough room to hear Harry's story, it surely 
should be an inspiration to more hf. types to 
take the plunge higher up the frequency scale, 
Harry's words: “It was easy to guess that 
Eric was referring to me in his notes in March 
‘AR. so T-can't let him down by not writing 
something for him. I think it all started when 
I was helping him with ew, practice and told 
him I expected him to use that mode after he 
got his full licence. He indicated he was 
Prepared to learn c.w. and work both phone 
and ew. on hf, and y.ht., but the tone of his 
voice clearly implied that 1 was too fixed in my 
cow. orbit to do likewise. 
I took this as a challenge, and after diving 
into the junk box and brushing the cobwebs 
Off ‘some old gear in my garage, I came up 
with 8 6 metre converter and an old modulator 
unit (p.p. 8075) ‘acquired many years ago from 
W.LA. Disposals to mect_an emergency |!!) 
such as this (PanSy rudely remarked on this 
in ‘AR at the time), two Command. trans- 
mitters and receivers "and. enough bits and 
pleces to make a power supply anda six metre 
fransmitter. Slowly over a period of a few 
months, the capacitors in the modulator were 
replaced, the Command units were modified and 
2 power supply and 2G metre transmitter 
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Yaesu Musen FTV-650 
Six mx Transverter 


Takes a 2830 MHz. signal and 
transverts to the six metre band 
in two rang 


frequency 
to av. 


y ranges, 50-52 MHz. 
‘tena’ input impedance, 
vity (when used with 


im. f.m.): Image rejection, 
output, frequency range, 
impedance, 0-75 ohm 


The transverter is primarily desig 
ted, in conjunction with on 
HLF. transceivers or recelver/trans- 
from which it derives the necessary 
and low level drive, 


complet 

tubes. If the FTV-650 Is to be 

this plug. Ie replaced by the tranaverta 
ich automatically removes 


ower plug, wh 
lament’ supply, to the pa. tubes of, the 
driving set, but connects’ all necessary 
voltages to ‘the tra 
Transverter power 6.3. 35a, 
. (where the driving ‘set has a’ 12.6v. 
filament supply, a small modification 1s, 
Necessary In the transverter), 150v. 30 mA. 
dic., 200V. 50 mA. d.c., 600. 150 mA. d.c., 
<ov. 25 ma. de. 
Valves used: Two 6CB6s, one 6AWBA, one 
128Y7, one $2001 (61488) 
Dimensions: 6% in. (plus feet) high, 8 In. 
ide, 11¥2 in. deep. 


Price: $160 incl. S.T., freight extra 
Price and specifications subject to change. 


ter. 
uirement: 


Sole Authorised Agents: 


Bail Electronic Services 


60 SHANNON ST., BOX HILL NTH., 
VIC., 3129 


Phone 89-2213 

Stephen Kuhl, P.O. Box 56, 

2020. ‘Telephone: Day 

67-1650" (AH '37-5445) . 

South Aust. Rep Farmers Radio Pty. Ltd., 
257 Angas. St, Adelaide, S.A., 5000. 
Telephone 23-1266. 

Western Aust. Rep.: H.R. Pride, 25 Lock- 
hart, St.. Como, W.A., 6152." Telephone 
60-4378. 
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ry 
(switchable), the other on 40. The six metre 


the 807s in that final hung their heads in 
shame when the mod. was applied! 

“The 6 metre transmitter was first ready for 
testing, and I well remember the tone of dis- 
belief of Bob VKSZDX, when he answered my 
first CQ, which was cw. (slow). Other mem- 
ories—my first a.m. QSO on 40 with Les VK- 
SNS wanting to know my name, thought 
VKSMY was a new call the incredulous 
voice of Arn 


Anyway, there 1 was after 40 years. a.m. 
and c.w., 6 to 160 with my trusty GSRV an- 
tenna, and believe it or ‘not, I have recently 
originated the VKSWI Sunday morning broad- 
cast on 160 with my own transmitter. My c.w. 
friends, VK2QL, VKSRX, etc., still’ speak to 
me, but perhaps they haven't’ heard this yet! 


“I got a real kick out of the Dec.-Jan. DX 


twith a beam I hope). I've also enjoyed many 
cross-band QSOs dupiex 6/160 and I've been 


conclusion and just to set the record 
straight, I still prefer c.w., especially contests 
and chasing the DX on the hf. bands. S.s.b.? 
Too expensive and makes working DX’ too 
easy, but I'l try it as soon as 1 can afford it, 
at Teast I've been told the transceivers aré 
very good on c.w. ry, VKSMY. 

“P.S.—Look for my ‘call sign in Ross Hull 
Contest results—could 1 ever hope to see the 
call sign VKSLP in the results of the c.w. 
Section of a contest?” 


22RH. Peter ' VKOZDY, 
VKSZWW, 
Harry VKSMY, Vv. 


Tim VK2zTM, 
‘VK6 ‘Group Newsletter 
and Geelong Amateur and T.v. Newsletter. 


‘Thought for the month: “Holding public office 
is Uke trying to dance in a night club. No 
matter what you do, you rub somebody the 
wrong way.” ‘That's ll for this month, ‘What 
about some correspondence from ani 
VK7? Surely you haven't all closed down! 

73, Erie VKSLP, The Voice in the Hills, 


TRANSISTORISED RECEIVER 


A transistorised marine communications re- 
ceiver is available from R. H. Cunningham Pty, 
Ltd. with full coverage of the h.f. band from 
15 MHz. to 30 MHz. in four ranges, together 
with a 300-550 KHz. ‘marine band. ‘Instant 
selection of the international distress and calling 
channel (2182 KHz.) is also provided with & 
built-in crystal controlled converter unit. An 
audio filter (6 dB. bandwidth of 180 Hz.) and 
tunable b.fo. are provided for ¢.w. reception. 

Sensitivity on the am. band is 15 uV. for 
18 dB. signal-to-noise ratio, and for all other 
Fanges 5 uV. for 15 4B. S/N. Thirteen tran- 
sistors and seven diodes are used in the single 
conversion unit which has an efficient -ag.c. 
system, with a characteristic of less than 12 
GB. change in output for 60 @B. increase in 
input level. The receiver can be operated from 
lv. or 24v. dc. supplies with positive or nega- 
tive earthing. “Zener regulation is employed, 

‘A technical leaflet is available on request 
from R. H. Cunningham Pty. Ltd., 608 Collins 
St, Melbourne, Vic., 3000. 


* 
DRAKE S.S.B. EQUIPMENT 


Bail Electronic Services have been appointed 
agents in Australia for the well known Drake 
(U.8.A.) Amateur communications equipment. 
Enquiries for further information or requests 
for technical Jiterature should be made to Bail 
Electronic Services, 60 Shannon St., Box Hill 
North, Vic., 3128. Telephone 89-2213, 
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FLIGHT OF THE KIWI 
By CUM Tait, ZL1AKI 
Readers may be familiar with the world 
Aight by Cliff Tait in his Airtourer 115 light 
aircraft. His flight was extensively reported 
‘Po quote from the dust cover, 
@ one-man mission to. pub- 
Uieise New Zealand to the world, he and his 
New Zealand-made plane ended’ by making 
history... . His book recounts every detail 
t captured the attention of the 


‘This Teviewer feels that the dust cover was 
written somewhat with a “tongue in cheek", 

no mention of the Might was ever seen 1 
yy of the four or five Australian - dailies 
regularly seen. Having now read the book, 
it Is also ‘difficult to reconcile the statement 
‘on publicity for New Zealand, Publicity for 
the ‘aircraft and pilot, yes, but very little for 
‘New Zealand. It is hard to imagine the inhabit- 
ants ‘of Greenland, Iceland or Arabia being 
highly excited sbout the outside world, Most 
of the stop-overs were too brief and at incon- 
venient times to do much about publicity, and 
‘one gathers the impression that had it not’ been 
for the necessity to refuel, the stops would 
never have been made. 

‘As far as the Amateur Radio 
cerned, it fs little more than a 
who gave some help to the journe; 
look for much in the radio feld, a! 
a DX-pedition, 

The book was designed and set in Australia, 
and printed in Hong Kong. It is a pity the 
proof-reader did not take. a little ‘more care 
to cornet the obvious errors. Despite ‘the ‘net 
that there are fifty or more ‘plates in the 
book, there is no index for them, 

Despite all the criticism, if you are looking 
for a couple of evenings light reading, and 
wish to get away from the usual run of “who 
done its" you can try Flight of the Kiwi. it 
nothing else it shows that ‘there are ‘still 
People in this world with a sense of venture 

Our copy from the publishers, Ure’ Smith, 
Sydney. 


A GUIDE TO AMATEUR RADIO 
Pat Hawker, GSVA, 14th Edition 

The Foreword to this edition sets out the 
aims of the author and publishers, ‘ihe Radio 
Society of Great Britain. The approach Is quite 
different from that’ which comes from. the 
U.S.A. and does not try to cover too much 


ground, 

‘This book is designed to assist the newcomer 
to Amateur Radio to learn more about. the 
hobby and to help him become a licensed 
transmitting Amateur, Much of the information 
which is necessary for novices before present- 
ing themselves for examination is contained 
inthis "publication itis presented in a 
clear and concise manner. 

A Guide to Amateur Radio is an inexpensive 
introduction to Amateur Radio which will prove 
invaluable to any person desirous of entry 
into Amateur ranks. 

Our copy from Wireless Institute of Austra- 
lia, Federal Executive—VK3ASC. 


RADIO AMATEUR'S HANDBOOK 
Published by American Radio Relay League 
Careful attention has been given to the 


spect is con- 
tof those 
0 do not 
it was not 


New material has 
been added throughout the book. The semi- 

b., and measurements chapters 
have been completely rewritten to reflect mod- 
em trends and practices. ‘The semiconductor 
tables have been’ greatly expanded to provide 
the latest transistor and diode specifications in 
simple reference form. 

Numerous brand-new construction projects 
are included in the pages of the 1971. Hand- 
book. Among them are such items as solid- 
state’ transceivers, receiving - accessories and 
antennas, Solid-siate receivers and. transmit- 
ters have been added, plus new v.h, trans- 
mitting equipment. 

Many additional changes have been made 
throughout the book to make it even more up 
to date than was the 47th edition. ‘The book 
continues to carry the very interesting cata- 
logue section, featuring the latest equipment, 
Barts and services of 2 number of leading 
American companies in the ‘electronics field. 
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NEW CALL SIGNS 


DECEMBER 1970 
VKIDZ—H. R. de Zwart, 28 Atherton St., 
ywner, 2602. 
vaaps 2h" Lovelly Bent, lil Aviation Bid 
Lord Howe Is., 21 
VK2JK—W. G. Spencer, 
‘Mosman, 2088, 
VK2ATQ/T—R.” A. Cameron, 6 Cottrell 
‘Baulkham ‘Hills, 2153. 
VKaBHJ—H. J. Town, ‘Block C7, 2-14 Goulding 
'Rd., Ryde, 2112. 
VK2BsE—J. Bijou, Atchison St. 


7h Weaver, Brolgan Ra., Parkes, 
G. Kane, 4/34 St. Andrew St, 


Re pabik, 115 Felton Ra, Carling 
aie 
Ws Reynolds, 1/30 Alexandra St, 
Drarhmoyne, 3047. 
VK22RI-=K "A, "Sigekelier, 1 Johnson Ave., 
VKSVE Wireless ‘institute of Australia (Vic. 
VE “Wireless Institute, of a (Wie- 
Torian Divisions “Station: Rooks (Rd 
Vermont: Postal 
Bait Melbourne,” 3003 
veaABGUP,'D Volghi, I Patter St, Sal, 


VKIABQ"d, A. Moran (Sgt), “Frognall,” 54 
SABGront Albert Rd, Canterbury, 3138. 
VK3BES—Swinburne Electronics Society, Swin- 
‘burne College of Technology, John St., 
Hawthorn, 3122, 
VKSBEV—J..M; Lipson, 3 Montague St, High- 
vesanierin A. Y, Rivenell, 9 Maryborough 
VKSBTS—Hlackburn’ Technical School Radio 
Club, Koonung Rd. Blackburn, 3130. 
VK3YDK—W, J. Fanning, # Welwyn Pde., Deer 
Park, 3023. 
VKSYER_E. D. Gillett, 2 Lade Crt, Ringwood, 
vasvEnS, ._N. Rebinson, 813 Pascoe Vale Ra., 
M, Stewart, 35 Holding St, Beau- 
J, Farrell, 10 Spring St, Bel- 
216, 


‘Traral- 


S Kirkoswald Ave. 


St. Leon- 


‘Wallace St., 
‘Bairnsdale, 3875. 
VKSYFB—D. J. “Atkingon, 83 Woolcock St. 


ice, 885 Drummond St. 
gitaddern, 7 Dajarra St, The 
vKszEM—B. Mead 71 Coverdale St., Indoo- 


‘4140. 
. Hay, 6 Hack St, Zillmere, 
. J. Groth, 75 Charles St, Prospect, 


REPAIRS TO RECEIVERS, TRANSMITTERS 


Constructing and testing: xtal conv., 
any frequency; QS5-ers, R9-ers, and 
transistorised equipment. 
ECCLESTON ELECTRONICS 


146a Cotham Rd., Kew, Vic. Ph. 80-3777 


V.K. ELECTRONICS 
63 HAROLD ST., DIANELLA, W.A., 6062 


Service to Transceivers, Receivers, 
‘Transmitters, Antennae, etc. 


Phone 76-2319 


F.M. IF. STRIP 


455 KHz. if. amp. and discriminator kit. 12. uV. 

jp. ‘Wor’ 100. me recovered. audio. Use. external 

filters or optional’ 16 KHz. ceramic filter. Kit $9.0. 
Filter $16.00. 


COMMELEC INDUSTRIES 


P.O, Box 1, Kew, Vic., 3101 
N.S.W. Rep.: J, Rufus. Tel. (02) 76-7133 
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vKerr RA. Taylor, 23 Gordon Rd, Morley, 
062. 


vey SE Law, 48 Whine By 
ey he 


Sorensen, 15 Redwood Cres., 
Melville, 6156. 
VKTMT_—R. M. Trott, 186 Punch Bowl Rd. 


Launceston, 

VK7TB—T, R. Briggs, 18 Melbourne St, Laun- 
ceston, 7250. 

VKSCH—C. A. Hermiston, 5 Hingston St, 
Parap, 5790. 

VKSEG—E. A. Gribi, Inr.. Station: Mobile; 


Postal: P.O. Box 4171, Darwin, 574. 
VKOMX—K. W. Gooley, Mawson, 
VKOZPO—C. L: Scally, Mawson. 


CANCELLATIONS 


VKIBB—B. E. Boller. Not renewed. 
VKIZKQ—D. W. F. King (Cpl). Not renewed. 
‘Deceased. 


Deceai 
Not renewed. 
VK2BLR—Lakemba Amateur Radio Club, Not 
renewed. 
VK2ZFH—A. C. Counsell. Now VK2CT. 
=, Millward. Transferred’ to 
W. Bradbury. Now 
VK2BBZ. 


young (Dr.). ‘Transferred to 


Dece 
VEST AE Bo itbunt Bae EA. Ne 
itunes 7 

VK3BES. ae ie 


‘A. Ray. Left country. 
VKGHJ—H. M. Smith. “Left country. 
Vkscie—F. W. Fletcher. ‘Transferred Interstate. 
VKSZAT—R. A. Taylor. Now 
VREZFUCL, Janes.” Transferred to Vic. 
VKIRN/T—-R. D. 


R."M. Inwood. Not renewed. 
VKSZKN—D. K. Morgan. Transferred to Vic. 


COOK BI-CENTENARY AWARD 


‘The following additional stations have quall- 
fied for the Award: 


Cert. Cert. 


1215 1294 OKIAGQ 1313 UASHB 
1276 HB9AOU 1295 SMTDRQ 1314 UAOML 
iat 1296 W6DLN 1315 UAONH. 


V.LF/UHLF. SECTION 
22 AX2ZCT 2% AXSZNH 25 AX4zIM 
23 AX2ZLN Es 


SILENT KEY 


It is with deep regret that we 
record the passing of— 
VK2MW—M. C. Darby, 
VK3ADZ—G. E. Delahoy. 


Minimum $1 for forty word: 
Extra words, 3 cents each, 
HAMADS WILL NOT BE PUBLISHED UNLESS 

‘ACCOMPANIED BY REMITTANCE, 
Advertisements under this heading will be, accepted 
only from Amateurs and S.w.l's. "The  Publial 
feserve the righ to reject any advertising. Which, 
in their opinion, is of @ commercial nature. Copy 
must be “received at 36, East Melbourne, 
Vie., 3002, by Sth of the month and remittance must 

accompany th 


FOR SALE: A Yaesu FTOX400 Transceiver completo 
with built-in power supply for 240v., SP400 match- 
Ing, speaker, cords, connectors, circuit and hand- 
book. The unit, is.18 months old, been used ‘con: 
servatively and is in’ excellent condition both 
electrically, and mechanically, The “lot, ts, goin 
for $470 cli, Please, contact Phi 

Jagan, Wanga 4943 (STD, 9093) 
during ‘working hours or at PLU. Box 881, Wagge, 


SOw. xmitter, Geloso  S:band 
iy ully ‘metered, "arid modulated, 
In 6 ft. rack and cabinet, P.M.G. 
offer. "Will separate if 

83-2786. 


Atherton St., Downer 
Canberra 49-7630, 


FOR SALE: Latest Lafayette, HAGOD solid, stato rx 
with crystal calibrator, . 

4,10 and 6 Metron, Coxe $210, 
Phone (Melb.) 467-2131 all hours 


FOR, SALE: Pande PRIZO, tx Tidy. 


ahi 

to six bands, $175, 
Aneafone Mic 21Tele ‘anawor/record machine, $205 
Send s.af./e, fey, Hist of other gear. Must. sali 
Rolno 9/sees. | VKIYD, P.O. Bot “257, “Canberra 
City, 2601. Phone 95-6554, 


‘of Ham Radio gear, lato 
wamitter, HAO Receiver (valves), 
Phone, 48084" afior 8 pm. 


FOR SALE: Tektronix dual-beam C.R.O. Type 5618. 
With “plug-in 3A8 and 383. "Calibrated, delayed 
sweop. s/div. to 18/div. time base. Dual. 
trace amplifier d.c. to 10. MHz. within 3-dB._ Firat 

red in 1869. New price $2,000. Phone (Melb,) 
‘347-2674 (evenings) or 340-8451 (work). John 
Spence. $800" or offer. 


FOR SALE: Telescople, Tower, ultabl 
tion, 7 feet, In 9000 order” Phone 47-9820" (Melb). 


WANTED: Collins 51J1, 5112 or 5143 receiver. 

4ohnson Valiant or Ranger, transmitter, (Mk. 
1). lean junit, preferred. Buy or boro 

foam 8°" sine 1865. ici8, Box "32. "Simboola, 

Vie., 3444. 


WANTED: A.C.A. Fleetfone 30.50 MHz. Mobile Re- 

celver. Also Knight 152-174 MHz. Vif. Receiver, 

1, Delves. Glo. 48 Madina Road, Glen’ Waverley, 
. 3150, Phone 232-9616. 


WANTED TO BUY: S.s.b. S:band Transceiver, Swan 
R3.TR4, S150, NC) 
HAIA, $8200, 
to J. Forster, VKSCDX, 6 Bi 
Forest Hill, Vic. Phone 877-1135, 


WANTED TO BUY: Type 
Receiver. Phone Jul 
(home), ‘or 34-8687 “(busine 


WANTED TO VIEW: A working Fromodyne 
Hished- in Electrones “Avstalle. May 1370, {to "ind 
‘out ‘where I. went wrongl). Alternatively, to 
purchase a working copy without audio and power 
supply sections. G3r Burke “Road, 
Camberwell, Vic. 


“A Mk, 
hours). 
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WAYS 
to get BETTER | 
CONTEST RESULTS: 


Poza 


ROTATE Your Antenna AUTOMATICALLY — 
Beam "spot-on" with ease and efficiency . . . no more guess work. 


* A low priced Antenna Rotor for lightweight beams (55 Ibs. max.). 
© Simple to install. © Fingertip control right there in your shack. 


SETS SEvitomaitic -reria roto 


CONTACTS Come In LOUD & CLEAR 


On an EDDYSTONE Communications Receiver. There is a model to 
suit your requirements — right through to the VHF/UHF bands. 
Log those hard-to-get contacts with an EDDYSTONE, DOW-KEY, 
STOLLE combination 


EDDYSTONE Communications Receivers 


al 


6 
r 


EC10 Mk.II 


ANTENNA Switching... 


SEND - RECEIVE .. . SEND - RECEIVE. Quick and efficient antenna 
switching ensures rapid “send - receive” operation. A boon when 
contest fevers are running high. Use DOW-KEY High Performance 
Relays for complete dependability. 


owkKe CO-AX RELAYS 


®D 
@ 
@ 


These are the HEADPHONES you can wear ALL DAY — Sennheiser 
Model HD 414. © Very lightweight. ¢ They let your ears breathe — 
you can hear the phone ring or the XYL calling. * You do not have 
that “shut in" feeling. « Removable sponge ear pads. 


SENNHEISER HD 414 Stereo Headphones 
* * 


For prices and full particulars of the items listed here please 
write to:— 


Australian Representatives: 
VIC. 608 COLLINS STREET, MELBOURNE, 3000. PHONE: 61 2464, 


NSW. 64 ALFRED ST., MILSONS POINT, 2061. PHONE: 929 8066. 


PTY.LTD. QLD. —_L.E. BOUGHEN & CO., 30 GRIMES STREET, AUCHENF LOWER, 


4066. PHONE : 70 8097. 
TELEX, MELB. 31447: SYDNEY 21707 WA. — 34WOLYA WAY, BALGA, 6061. PHONE: 49 4919, 


Amateur Radio, May, 1971 


iti, 


redo NS 


ROPRIETARY LIMITED 


CUSTOMER SERVICE 


Distributors for Australian and 


International Manufacturers . . . vk Stockists of a wide range of 


Components, Valves, Wiring Cables, 
TEST EQUIPMENT: etc, TV and Radio Spare Parts for 
RAPAR — BWD Amateurs and Servicemen. 


SWE-CHECK — HORWOOD 


‘RAPAR’ MODULAR 
HI-Fl STEREO KITS 


Fully imported matched kits with 
latest type record changer 


Call and see our extensive range 
SEMI-CONDUCTORS: 
TEXAS INSTRUMENTS 
AM FAIRCHILD AUSTRALIA 
3) PHILIPS — DELCO 
ANODEON 


and other famous brands 


Write for illustrated catalogue 


562 Spencer St., West Melbourne, Vic., 3003. Ph. 329-7888, Orders 30-2224 
City Depot: 157 Elizabeth Street, Melbourne, Vic., 3000. Phone 67-2699 
Southern Depot: 1103 Dandenong Rd., East Malvern, Vic., 3145. Ph. 211-6921 
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